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ABSTRACT 
 
 The focus of this investigation is to generate a better understanding of the demographic, 
social, and cultural characteristics that affect the science, technology, engineering and math 
(STEM) aspirations and transfer intentions of female students who are enrolled in a community 
college.  Specifically, the purpose of this research study was to: 1) study how social capital, 
students’ engagement with institutional agents (for the current study, the researcher conceives an 
institutional agent as an academic advisor/counselor), and chilly climate at a community college 
can be measured, 2) investigate whether these factors contributed to the STEM aspirations and 
transfer intentions of these students, and 3) to introduce a new theoretical model for studying the 
STEM aspirations and transfer intentions in a population of female community college students. 
 The conceptual framework for this investigation was based, in part, on the basic model 
that describes the process of social stratification from Blau and Duncan, (1967) and the concept 
of socialization and the influence of significant others, such as parents, siblings, teachers, and 
peers is included (Sewell & Hauser, 1980).  The hypothesized model for the current study 
includes these concepts along with social capital within the family (Coleman, 1988), experiences 
with academic and counseling services (Stanton-Salizar 2011), and the incidence of chilly 
climate within the classroom or institution (Hall & Sandler, 1982). 
 The STEM Student Success Literacy (SSSL) Sample College,	  is a large multi-campus 
institution located in the Southeast.  Data for this study was collected online via a unique survey 
instrument, the STEM Student Success Literacy Survey (SSSL), conducted during the spring of 
2013.  The survey was administered to students taking courses at specifically identified 
community colleges.  Using quantitative research analysis, including descriptive analysis, 
comparative analysis, factor analysis, and multinomial logistic regression, the researcher 
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hypothesizes that factors attributed to social capital, contact with academic advisors/counselors, 
and chilly climate may have a significant impact on a female student’s academic aspirations and 
their decision to transfer to a four-year institution and enroll in a STEM focused program.    
 The results were compared to look at the differences among students who intended to 
transfer to a four-year institution and major in STEM, students who intended to transfer to a 
four-year institution and not major in STEM, and students who did not intend to transfer to a 
four-year institution.  Significant differences within the test population were observed for the 
age, enrollment status, mother’s level of education, number of math courses that a student had 
previously taken, and access to and interaction with academic advisors/counselors.  No 
significant differences in the three groups were observed for race/ethnicity, the father’s level of 
education, social capital within the family, or chilly climate.  Based on the results of the factor 
analysis social capital, contact with advisor/counselors, and chilly climate were included in the 
final measurement model.  Utilizing multinomial logistic regression, the STEM-SCCC model for 
Female Community College Students’ Intentions to Transfer and Major in STEM found that age, 
enrollment status, contact and interaction with academic advisors/counselors, and number of 
math courses previously taken are predictive of a female students decision to transfer to a 4-year 
college/university and select a major in a STEM field. 
 Findings of this investigation can be used by policy makers, administrators, and faculty to 
create more effective teaching and learning strategies that better serve female students enrolled at 
a community college and assist female students in their pursuit of a STEM education.   
Additionally the study contributes to the existing literature and adds to a growing knowledge 
base and a better understanding of female participation in STEM education. 
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This study provides implications for policy, practice and the need for additional research into 
STEM related education.  
  
 
 
Keywords: chilly climate, community college, educational and degree aspirations, female 
students, social capital, STEM. 
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CHAPTER ONE.  INTRODUCTION 
Overview 
 This study examined a new theoretical model that investigated the transfer 
intentions and the science, technology, engineering, and math (STEM) aspirations of 
female community college students.  A new model was created, based on a number of 
variables, to better understand female student transfer from a community college and 
enrollment in STEM education at a four-year college or university.  Research for this 
study was completed through statistical analyses of data collected by the STEM Student 
Success Literacy (SSSL) Survey Instrument.  Specifically the current study examines the 
STEM aspirations of female students who are enrolled in a community college before 
they transfer to a four-year institution.  Women make up the majority of the student 
population in colleges and universities in the United States and are shown to be equally, 
or even better, prepared than men at postsecondary institutions (Hill, Corbett,  & Rose, 
2010).  Furthermore, large numbers of females enroll in community colleges with the 
intention of pursuing advanced education in a variety of academic programs, yet females 
are not equally represented in STEM fields in the postsecondary education or in the 
STEM workforce.  
 Community colleges offer open access to education for millions of students 
toward a baccalaureate degree, including females and underrepresented minorities.  These 
institutions have many functions and serve students in a variety of different ways.  One of 
the primary functions is to serve as a starting point for large numbers of students and then 
function as a conduit for transfer into a four-year college or university.  Many students 
see this transfer function as an effective starting point in their pursuit of a bachelor’s 
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degree as they can complete their first two years of general education requirements and 
then transfer those credits to a four-year institution to complete their undergraduate 
education (Laanan, 2003; 2004; 2007).  However, not all students have the same 
aspirations; researchers have identified a number of important variables, such as social 
capital, that have an influence on the educational aspirations of community college 
students (Laanan 2003; Laanan & Starobin, 2004).  Although students across the nation 
use community colleges as these gateway institutions, the population for this 
investigation is limited to students enrolled in coursework at a large Southeastern 
community college.  The results of the study contribute to the current knowledge and 
literature about how female community college students develop aspirations to pursue 
STEM baccalaureate degrees as well as help to improve practice and policy to better 
serve female students while they are enrolled in community college.    
Female Enrollment in Community Colleges  
A recent publication titled Issue Brief: Using Community Colleges to Build a 
STEM-Skilled Workforce (Baber, 2011) suggests that community colleges should have a 
significant role in STEM education.  With an estimated 8 million jobs becoming available 
in STEM fields by 2018 (Carnevale, Smith, & Strohl, 2010) and the fact that students 
enroll in community colleges in large numbers, it becomes a priority that community 
colleges develop policies to best address the needs of the areas they serve along with the 
educational needs of their students.  Policy makers that govern community colleges can 
take action in a number of ways to ensure that these needs are addressed.  For example, 
they can reach out to all types of students and improve how STEM education is delivered.  
They can also reach out to and form relationships with local or regional business and 
 
 
3 
industry and identify female role models.  Furthermore, community colleges can 
implement bridge programs as a means of showing early, and often needed, support for 
students before they begin a STEM program.  They can also ensure that academic credits 
earned at a community college will transfer to a four-year institution (Baber, 2011). 
 Because community colleges often function as an entry point for females or as a 
vehicle for a return to college, the above policy recommendations, along with their 
development and implementation, must be considered within the scope of female 
education.  
State of Florida Perspective 
The SSSL survey was conducted at large institution of higher education in the 
State of Florida.  Florida is a diverse and populous state that represents a microcosm of 
universal trends with nationwide appeal.   Additionally, employment opportunities in 
STEM fields are abundant within the State of Florida.  This is evidenced by the fact that 
demand for STEM workers has increased more than 65% since 2010.  A report prepared 
by the Florida Department of Economic Opportunity, Bureau of Labor Market Statistics 
(December, 2014) titled Help Wanted Online compiled a list of online job ads from over 
1200 internet sites advertising for employment opportunities within Florida.  Demand for 
employees in STEM related fields appears to be the greatest in Miami-Dade, 
Hillsborough, and Orange counties, all of which include large metropolitan areas; 
however, opportunities for employment appear to be strong throughout the entire state.  
In total, the State of Florida is currently in need of nearly 20,000 STEM workers with 
many unfilled positions in computer support services, network administration, and 
software engineering.   
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Both the Florida College System and the State University System in Florida are 
responsible for increasing STEM participation and completion within the state.  Both 
systems operate as a series of higher education institutions with separate yet interrelated 
goals and strategic plans.  For example, all of the community colleges in Florida have 
STEM courses as a part of their curriculum and have formal transfer agreements with 
each of the state universities.  They also have dual credit options and dedicated outreach 
programs in the high schools.  The State University System of Florida (SUS) Board of 
Governors identified a number of strategic priorities for the creation of a knowledge 
economy in the state (State University System of Florida Board of Governors, 2014).  
One such priority is to increase the number of degrees awarded in STEM, a goal best 
accomplished by increasing student access and success in STEM programs.  In 2012, the 
SUS awarded 9,605 bachelors degrees and 4,330 graduate degrees in a STEM field.  By 
the year 2025, the SUS has a goal of awarding 22,500 bachelor’s degrees and 14,000 
graduate degrees in a STEM field.                        
 
Overview of the Florida College System and the State University System 
The Florida College System (FCS) includes 28 community colleges and state 
colleges with 181 different sites in the state.  In total, these institutions serve nearly 1 
million students per year.  Institutions within this system provide students with many 
academic and vocational career options, including courses and programs for students who 
intend to transfer to four-year colleges and universities as well as for students who intend 
on learning customized training for business and industry.  Typically, programs are 
categorized as either an upper division program or a lower division program by the FCS.  
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Upper division programs offer four-year baccalaureate degrees in a variety of programs 
and, depending on which institution a student is enrolled in, he/she can choose from a 
variety of academic choices that include majors such as nursing or business 
administration.  Similarly, lower division programs offer a variety of choices, and 
students can earn associate’s degrees and/or diplomas and certificates in programs such 
as criminal justice and engineering technology or medical transcription, paramedic, and 
bookkeeping operations.  According to the Florida Department of Education (2013), 
during the 2012-2013 academic year, a total of 879,948 students were served in one 
capacity or another by the FCS; of these, 870,952 were enrolled in lower division or in 
non-credit programs, and 21,664 were enrolled in upper division programs (note that 
some students may be enrolled in both divisions concurrently).  The majority (63%) of 
these students were full-time while 37% were part-time.  The average age was 26, and the 
majority (45.1%) of the students self-identified as White, 17.7% as Black, 24.9% as 
Hispanic, 1.35% as Non-Resident Alien, 3.0% as other minority, and 1.5% as two or 
more races, with 6.6% of unknown ethnicity (Florida Department of Education, 2013).       
The State University System of Florida is a system of twelve universities with an 
enrollment of over 320,000 students as of fall 2012; of these students, 20,153 transferred 
from a community college.  To aid students as they transfer into four-year institutions, 
formal articulation agreements exist between the State University System and the Florida 
College System.  For example, Associate in Arts graduates have an established 2 + 2 
articulation process which helps facilitate their transfer into an upper division program at 
an SUS institution.  The ease of transfer is made possible in part because of the Florida 
Statewide Course Number System, a system that institutes the use of common 
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categorization and numbering of courses, along with common prerequisites across all 
public universities, state colleges, and community colleges.  However it is strongly 
encouraged by the governing bodies of the institutions that students complete an 
Associate in Arts or Science degree before they transfer into the State University System. 
According to data released by the FCS, students are successfully transferring into the 
SUS and performing at nearly the same level as individuals who begin as first time 
students within the SUS.  Furthermore, transfer students have a higher success rate of 
being admitted to four-year institutions; data indicates that approximately 53% of first 
time students are admitted while 76% of FCS students are admitted.  The four-year 
graduation rate is deceptive at first glance, indicating 80% of students originating in the 
SUS graduate while the graduation rate of FCS transfer students is closer to 70%. (The 
Florida College System, Zoom, 2011) This 10% difference, however, shrinks when full-
time transfer students are considered; the rate increases to almost 78%, narrowing the 
difference to only 2-3%. 
The STEM Student Success Literacy (SSSL) Test College 
The STEM Student Success Literacy (SSSL) Sample College,	  is a large multi-
campus institution located in a vast population center that serves over 2 million people.  
Known for having high graduation rates, 40% in 2013 (Integrated Postsecondary 
Education Data System, 2013), and a high transfer rate, it has previously been named one 
of the top community colleges in the nation by the Aspen Institute, an organization that 
researches policy and practice of two year institutions.  During the fall 2012 semester, 
SSSL Sample College served over 66,000 students in a variety of different capacities.  
Students are generally enrolled in one of three specified academic tracts that include 
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credit classes, continuing education courses, and continuing workforce education courses.  
During this particular semester, the majority of students (86.6%) were enrolled in credit 
classes, the second largest group (7.5%) were enrolled in continuing education courses, 
and the third largest group (5.0%) were enrolled in continuing workforce education 
courses.  The majority of the student body, 55.9%, were female while 42.9% were male; 
White students comprised the majority of the students at 36.3%, while 29.9% were 
Hispanic, 18.1% were Black, 4.4% were Asian, 0.3% were Indian/Alaskan, 0.3% were 
Hawaiian/Pacific Islander, 1.5% were multi-race, and 9.2% were not reported.  The 
average age was 24.2 years.  SSSL Sample College offers many different degree options 
including an Associate of Science degree for students who intend to transfer to a four-
year institution; this in turn allows students to choose from nearly thirty transfer plans 
including options in chemistry, engineering, and mathematics (Florida Department of 
Education, 2013; SSSL Sample College, n.d.c., 2011/2012). 
 
Statement of the Problem 
          A report by the U.S. Department of Commerce titled Women in STEM: A Gender 
Gap to Innovation (2011) estimates that females occupy almost half of all jobs in the U.S. 
while filling less than 25% of all STEM jobs.  In addition, the need for an educated 
workforce continues to grow; estimates from the National Science Board (2010) indicate 
that the number of workers in science and engineering occupations has grown from 
182,000 in 1950 to over 5.5 million in 2009.  This represents an annual growth rate of 
5.9%, a much higher rate than the 1.2% growth rate for the total workforce of those older 
than age 18 during the same time period.  However, females are not participating in this 
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extraordinary growth at the same rate as their male counterparts.  The Department of 
Labor, Bureau of Labor Statistics in Labor Force Statistics from the Current Population 
Survey (2013) reported that just over 7% of mechanical engineers, just under 20% 
working as software developers in applications and systems software engineering, and 
just over 39% of chemists and material scientists are female.  Because these workers are 
considered essential to innovation, economic development, and overall economic 
productivity, any workforce shortage in STEM fields will have a negative economic 
impact in the community (Hagedorn & Purnamasari, 2012).  Many non-technical jobs 
will decrease as wage stagnation and increased globalization will limit job opportunities 
in the areas of retail and manufacturing (Kornbluth, 2013), while future employment 
opportunities in science and engineering occupations are predicted to grow at a faster rate 
(Vilorio, 2014).  The fastest growth is predicted to be in engineering and computer 
science related fields; for example, nearly 220,000 job openings are projected to become 
available between 2012 and 2022 in applications software development, bringing total 
employment in this area to just over 750,000 workers (Vilorio, 2014).  Clearly colleges 
and universities need to encourage and facilitate female enrollment in these programs. 
 
Purpose of the Study 
 Specifically, the purpose of this research study was to: 1) study how social 
capital, students’ engagement with academic advisors/counselors, and chilly climate at a 
community college can be measured, 2) investigate whether these factors contributed to 
the STEM aspirations and transfer intentions of these students, and 3) to introduce a new 
theoretical model for studying the STEM aspirations and transfer intentions in a 
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population of female community college students.  The researcher conceives academic 
aspirations among community college students as to transfer to a four-year institution, 
and specifically for this study, select a major in a STEM field.  The methodology for this 
study was based, in part, on the basic model that describes the process of social 
stratification from Blau and Duncan, (1967).  The status attainment model assumes that 
the occupational status of the father affects the educational level and subsequent 
occupational level achieved by a child.   Additionally, the concept of socialization which 
considers the influence of significant others, such as parents, siblings, teachers, and peers 
is also included (Sewell & Hauser, 1980).  The model for the current study includes these 
concepts along with social capital within the family (Coleman, 1988), experiences with 
academic advising and counseling services (Stanton-Salizar 2011), and the incidence of 
chilly climate within the classroom or institution (Hall & Sandler, 1982).  A quantitative 
research design was utilized for this study for the purpose of examining factors 
previously shown to affect educational decisions made by students.  Descriptive, 
correlative, and inferential statistics were examined to determine similarities and 
differences between female students at the SSSL Test College.   
 In summary, this investigation sought to create a better understanding of the 
demographic, social, and cultural characteristics that affect the STEM aspirations and 
transfer intentions of female students who are enrolled in a community college before 
they transfer to a four-year college or university.  In addition, this research will help 
guide the decisions of administrators and policy makers that govern institutions of higher 
education.  
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Research Questions 
 The following research questions guided the study: 
1. What are the background and demographic characteristics of the female 
community college students within an identified SSSL survey data sample from 
the SSSL Sample College? 
2. Are there statistically significant differences between demographic variables 
such as age, race/ethnicity, parental education, and number of math courses taken 
and the female students’ who intend to transfer and major in STEM, who intend 
to transfer and not major in STEM, and who do not intend to transfer? 
3. Are there statistically significant differences between observed variables 
posited for social capital and chilly climate and the female students’ who intend to 
transfer and major in STEM, who intend to transfer and not major in STEM, and 
who do not intend to transfer? 
4. Are there statistically significant differences between observed variables 
posited contact with advisors/counselors and the female students’ who intend to 
transfer and major in STEM, who intend to transfer and not major in STEM, and 
who do not intend to transfer? 
5.  Will the variables in the STEM-SCCC model serve as a successful predictive 
model for the intention to major in STEM upon transfer for SSSL Sample 
College’s female students?           
Methodological Approach 
 This study adopted a quantitative research methodology.  The STEM Student 
Success Literacy (SSSL) survey instrument was used to measure female community 
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college students’ level of social capital, contact with academic advisors/counselors, and 
level of exposure to chilly climate within the class and/or institution.  Through an 
extensive literature review, the goal of this investigation was to produce a statistical 
model that measured social capital within the family, student contact with academic 
advisors/counselors, and student exposure to chilly climate that may influence the 
outcome variable, transfer intentions, and STEM degree aspirations.  The data analysis 
procedures included descriptive analysis, comparative analysis, exploratory factor 
analysis, confirmatory factor analysis, and multinomial logistic regression. 
 
Theoretical Framework 
The methodology for this study was informed by several prior investigations and 
consists of the work of four major elements.  The first of these elements, the status 
attainment model, is included because of its influence in the development of 
educational/occupational aspirations in children (Blau and Duncan, 1967).  Status 
attainment theory assumes that the social status of parents affects the 
educational/occupational level achieved by their children.  The use of this model was 
further developed to include the mechanisms of socialization such as the influence of 
significant others, such as parents, siblings, teachers, and peers Sewell and Hauser 
(1980).   
The second element included in this investigation is social capital.  Social capital 
theory theorizes that individuals receive information about norms, values, standards, and 
expectations for education through interpersonal relationships with their parents, peers, 
and others (Coleman, 1988). Many other researchers have made scholarly attempts to 
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explain the meaning of social capital; however, this investigation focuses on the 
contributions made by James Coleman (1988).  Therefore, the study of social capital in 
this instance was focused on the relationship between the parent and the child.  
The third element of this investigation is based on the importance of contact with 
institutional agents such as academic advisors/counselors (Stanton-Salazar, 2011). This 
framework explains the role of non-family educational agents in adolescent behavior and 
social development.  The function of institutional agents is to transmit valued support and 
services directly to students in the form of advising, counseling, and/or explaining the 
transfer process, and facilitate academic support by granting access to resources, 
opportunities, privileges, and services within an institution.  Specifically for this 
investigation an academic advisor/counselor is someone who works with students during 
the admission and registration process at the institution, additionally they assist students 
in guiding their progress, helping them engage with the institution and plan for the future.  
Responsibilities include helping students select courses needed for graduation, 
understanding the standards and expectations of those courses, and selecting courses that 
will transfer to a four-year institution.  
The fourth element of this investigation explores the impact of chilly climate 
within the classroom or institution.  This element was included because of its relevance in 
the education of female students in STEM fields.  Chilly climate, first introduced by Hall 
and Sandler (1982), refers to the overall hostility that females experience in their 
educational surroundings. Researchers suggest that a chilly climate exists when females 
are not encouraged to participate in class, causing women to drop classes or switch 
majors, or when professors make disparaging or derogatory comments about women in 
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general, their intellectual abilities, or their accomplishments or imply that women lack 
commitment in higher education or within the workforce. It can lead to lowered 
educational and occupational aspirations and exists when females do not feel welcome in 
traditionally male-dominated college majors or careers.  For example, Greene, Lewis, 
Richmond, and Stockard (2010) reported that female chemists perceived a work climate 
that was problematic.  Many of these women reported that unwelcome feelings began in 
college and continued into the workforce.  In the same study, some females went on to 
report that there are gender differences in resources and privileges at their institution, and 
some differences included a lower salary, recognition for research, and amount of 
workload.  Thus it is conceivable that some women may feel compelled to avoid the 
discrimination and not pursue an education in a STEM career.  
 
Significance of the Study 
         While women make up almost half of the American workforce, females do not 
participate in the STEM education at the same rates as their male counterparts.  As noted 
above, females are underrepresented in areas such as mechanical engineering, software 
development, and materials chemistry.  These shortages need to be remedied for a 
number of reasons.  Employment opportunities in STEM occupations are projected to 
grow much faster than are other occupations; furthermore, wages in STEM occupations 
tend to be higher than wages in non-STEM occupations (Vilorio, 2014).  Another 
consideration is that America’s very presence as a world power remains troubled by a 
serious disparity in the next generation of STEM workers when compared to other 
countries.  To increase female students’ interest in STEM effectively and to open that 
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large segment of the population to its benefits, it is imperative that women’s participation 
and successful completion of STEM programs be increased. 
         The current investigation explored the significance of social capital, contact with 
academic advisors/counselors, and chilly climate on female students’ consideration of 
STEM as a major and a career.  Analysis of the data is used to suggest if differences in 
these variables has significant role in STEM/transfer aspirations.  Most significantly, this 
investigation will add to the growing body of research about women and STEM found in 
the academic literature.  In the future it may be used to better inform educators and policy 
makers in creating and sustaining programs to best suit the needs of women who remain 
potential STEM students, graduates, and workers.                 
 
Definition of Terms 
Academic advisor/counselor: someone who works with students during the admission 
and registration process at the college/university, additionally they assist students in 
guiding their progress and helping them engage with the institution and plan for the 
future. 
Academic Success: defined as the acquisition of skills and interest in a subject area.  For 
the current investigation the researcher conceives academic success among community 
college students as intention to transfer to a four-year institution and select a major in 
STEM.  
Educational Aspirations: the goals and desires of students as they realize their own 
ambition toward educational attainment.  For the current investigation the researcher 
conceives academic aspirations among community college students as to transfer to a 
four-year institution, and specifically for this study, select a major in a STEM field. 
 
 
15 
Chilly Climate:  Situation that occurs when females are treated differently than other 
students.  A student feels uncomfortable or even unwelcome in a classroom or institution 
of higher learning.  This can result in a lower self-confidence and lower academic or 
occupation aspirations.  
Educational Outcomes: Statements that describe the knowledge and attitudes that learners 
should have after successfully completing a learning experience or program. 
Institutional Agent: a non-kin individual who occupies a high status position of authority 
within a hierarchical organization and is in a position to provide important forms of social 
and institutional support.  For the current study, the researcher conceives an institutional 
agent as an academic advisor/counselor.   
Intention to transfer: A community college intention to transfer and enroll in courses at a 
four-year public college or university. 
Social Capital: the network of social connections that exist between people, and their 
shared values and norms of behavior, which enable and encourage mutually 
advantageous social cooperation.  These networks and connections have value, which 
increases productivity for both the individual and the group. 
Socioeconomic Status: an economic and sociological total measure of a person’s work 
experience and of an individual’s or family’s economic and social position in relation to 
others based on income, education, and occupation. 
Stereotype Threat: the experience of anxiety in a situation when a person has the potential 
to confirm a negative stereotype about their social group. 
STEM: science, technology, engineering, and mathematics.  
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STEM Student Success Literacy (SSSL): This study is part of a multi-year research study 
entitled, Measuring Constructs of STEM Student Success Literacy: Community College 
Students’ Self-Efficacy, Social Capital, and Transfer Knowledge, funded through the 
College of Human Sciences at Iowa State University with Dr. Soko Starobin serving as 
Principal Investigator and Dr. Frankie Santos Laanan and Dr. Daniel Russell as co-PI’s.  
The purpose of this study is to determine the level of transfer literacy of community 
college students to four-year institutions. 
Summary and Outline of Dissertation 
         The present study examined the influence of social capital, contact with academic 
advisors, and the implications of chilly climate on the transfer intentions of female 
community college students into a STEM program at a four-year institution.  Theories 
posited by Coleman (1988), Hall and Sandler (1982), Stanton-Salazar (2011), and Blau 
and Duncan (1967), form the theoretical framework of the study.  The number of female 
students who enter and persist in STEM is low when compared to other majors and areas 
of study.  The causes of this phenomena are yet to be completely understood, while the 
ramifications continue to stymie innovation and economic progress.  This low female 
enrollment in STEM is a serious and complicated issue; if the numbers of STEM 
graduates remain where they are today then the entire economy will suffer.  The outline 
of this study is as follows: Chapter Two presents a review of the literature including 
topics in social capital, contact with academic advisors/counselors, and chilly climate; 
Chapter Three presents the methodology and research design for the study; Chapter Four 
presents the results of the study; and Chapter Five presents the discussion, conclusion, 
implications, and recommendations for further research, policy, and practice.   
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CHAPTER TWO.  REVIEW OF THE LITERATURE 
 Social capital, contact with academic advisors/counselors, and a chilly climate 
have an effect on female students’ educational aspirations and transfer decisions from a 
community college to a four-year institution, and this study utilized and explored various 
topics of the existing literature in those areas.  This literature review will cover four 
specific areas: 1) a brief examination of the study of educational aspirations; 2) an 
analysis of the research methodology, including a study of social capital, the importance 
of contact with academic advisors/counselors, and the impact of chilly climate on the 
female pursuit of higher education; 3) an examination of female participation in STEM 
and student enrollment in community colleges; and 4) the methodological approach 
previously identified in the literature that was used to inform this investigation.  
Educational Aspirations  
 Aspirations represent the hopes and desires of students as they realize their own 
ambition toward educational attainment.  These aspirations are the product of many 
elements including personal goals, life experiences, and personal beliefs about 
educational attainment in general (Kao & Tienda, 1998).   Previously, researchers have 
identified a number of important variables and have developed a variety of theoretical 
perspectives that help explain the formation of educational aspirations and academic 
achievement in school.  For example, it is widely known that socioeconomic status (SES) 
has a significant role in the pursuit of academic attainment and academic success (Blau & 
Duncan, 1967; Pascarella & Terenzini, 1980; Sewell & Hauser, 1980; Perna & Titus 
2005; Wells, Seifert, Padgett, Park and Umbach, 2011).  Numerous studies have shown 
that children from more privileged SES households have greater academic success and 
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perform at a higher level in school (Teachman, Paasch & Carver, 1997) and, in addition, 
they are more likely to persist in postsecondary education (Astin, 1993).  Clearly, 
wealthier families will have greater access to educational resources and will be better 
able to provide a home life that is more favorable in producing positive academic 
outcomes.  Moreover, children in families with parents that have themselves achieved a 
higher level of educational attainment have greater aspirations for academic achievement.  
Parents with a high level of education are also better able to inform their own children 
about the process of education and expectations for achievement and success.  For 
example, in terms of ambition, children from families with higher SES and parents with a 
higher level of education are more likely to choose a profession with a higher, or 
professional, status; in contrast, children from families with lower SES and parents with 
lower levels of education may choose a profession with a lower, or vocational, status 
(Lin, 2010).  Research has demonstrated that many factors are linked directly to 
educational aspirations and that postsecondary enrollment is a dynamic and multifaceted 
topic.  As a part of the research and study of educational aspirations, scholars have 
developed many theories and created a variety of models to further operationalize their 
ideas. 
 One exploration of educational aspirations involves the status attainment model. 
This is a basic model in the process of social stratification that assumes the social status 
of the father affects the educational level achieved by a child, which in turn affects the 
occupational level and therefore the status of the child.  The basic status attainment 
model is presented in the book “The American Occupational Structure” (Blau & Duncan, 
1967) and is included as a part of this investigation.  Variables included in the model are 
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father’s educational attainment, father’s occupational status, child’s educational 
attainment, status of child’s first job, and status of child’s employment situation. The 
model suggests that the education and job status of the father will have a positive 
influence on a child’s education, which in turn will have a positive impact on child’s job 
status further down the career path.  The higher the occupational prestige of the father, 
the higher the educational and occupational aspirations of the child.  Because the model 
takes into consideration the father’s educational and occupational status, it is really a 
direct measure of SES with a focus on intergenerational mobility (Kerckhoff, 1976).  
 Undoubtedly, these factors are capable of increasing the educational expectations 
and occupational goals for a child as well as providing more access to financial and 
educational support.  Blau and Duncan (1967) concede that only about 18% of the 
variation for child’s job status can be explained by the father’s level of education and 
occupation and a little over 24% explained by the child’s level of education.  This leaves 
nearly 58% of variation for the child’s job status unexplained and independent of both 
education and occupation, and not identified within the model.  Therefore it is possible 
that more visceral factors may also have a role in academic aspirations and educational 
decision-making.  For example, this model has been utilized as a foundation, 
incorporated with mechanisms of socialization, to show that the academic decision-
making of students is influenced by significant others, such as parents, siblings, teachers, 
and peers (Kerckhoff, 1976; Sewell & Hauser, 1980).  These individuals are generally 
located in a position to help students identify with academics and build confidence in 
themselves.    
 
 
 
20 
 Additionally, researchers have shown that the accumulation of social capital also 
has an influence on academic aspirations.  For example, parental involvement, parental 
expectations, and peer influence are all shown to be manifest in educational decision-
making.  The influence of knowledge, skills, and social relationships, such as those 
between family members, and the degree to which those family members participate in 
their child’s life or academic efforts, are linked to educational aspiration and success in 
school (Coleman, 1988).  Researchers have also demonstrated that non-family adult 
agents can participate in the social development and educational attainment of 
adolescents and young adults in the form of social capital (Stanton-Salizar, 2011).  In 
particular, institutional agents such as academic advisors/counselors imbedded within a 
student’s social network can act to convey important information to a student such as 
graduation requirements from a community college and admission requirements to a 
four-year college or university  (Stanton-Salizar, 2011).  
 Another variable previously shown to have an effect on educational decision-
making is that of an unsupportive environment and the nefarious actions of others within 
the scope of a student’s own set of personal connections, such as faculty, staff, or 
administrators.  Although not directly linked to the study of social capital, the impact of a 
chilly climate is undeniable and has been previously demonstrated to have a negative 
influence on academic decision-making and success while enrolled in school (Hall & 
Sandler, 1982).   A chilly climate exists when a student feels uncomfortable or even 
unwelcome in a classroom or institution of higher learning because of biased behavior or 
inappropriate comments by a professor, staff member, or administrator.    
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 The focus of this investigation is to generate a better understanding of the 
demographic, social, and cultural characteristics that affect the STEM aspirations and 
transfer intentions of female students who are enrolled in a community college.  It is 
assumed that this is a complex and multifaceted topic.  The concept of status attainment 
and socialization functions as a starting point for this investigation but does not account 
for the support/encouragement found within an institution of higher learning, nor do 
status attainment and socialization account for the perception of an unsupportive 
environment in the classroom.  Given the growing body of work found with the academic 
literature about student aspiration, this investigation seeks to incorporate the study of 
social capital and chilly climate into an original model to better understand why females 
may choose to transfer or not transfer from a community college to a four-year college or 
university and choose to major in a STEM education or in something else.  Each of these 
perspectives is included as a part of the current study and are presented in detail in the 
next section. 
Social Capital 
 Social capital refers to the resources found within the context of relationships that 
individuals form with other people, including family members and individuals within 
social organizations.  As a part of the family unit, relationships between parents and 
children are the hallmark feature found in the construction of social capital that brand 
offspring with their own interpretation of societal norms and standards.  Additionally, 
relationships between individuals connected to a student’s education, such as advisors 
and counselors, are also paramount in the creation of social capital.  Within the home, 
social capital functions as a means by which parents can share what they know with their 
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children, and when children have parents who are able spend time with them and become 
involved in their academic lives, they have higher educational attainment and greater 
academic success (Coleman, 1988).  
 The importance of social capital in educational attainment has been previously 
established in the academic literature.  A link between social capital and the dropout rates 
of high school students was analyzed in a study by Coleman (1988) using elements of 
social capital, such as the number of parents in the household, number of siblings, and 
mother’s expectation for a child’s education.  Findings indicate that the percentage of 
students who drop out in high school is higher for students from single-parent families, 
for students with multiple siblings, and for students whose mothers have no expectations 
for their children to attend college.  
 There are a number of contributors to social capital.  Social capital theory suggests 
that individuals receive information about norms, values, standards, and expectations for 
education as a result of the interpersonal relationships with their parents, peers, and 
others (Coleman, 1988).  Within this perspective, social capital is viewed as a driving 
force that facilitates action of actors.  Previous investigation has demonstrated that, 
within this set of circumstances (relationships and action), social capital increases 
participation in education beyond the influences of socioeconomic status, family 
background, and geographic location (Semo & Karmel, 2011).  It does so in a variety of 
ways; in one instance social capital comes from parental involvement via expectations, 
responsibilities, and interpersonal relationships between parents and children.  Extensive 
research has shown that parental involvement is a primary factor in positive educational 
outcomes.  For example, when parents’ and children’s goals are similar, the odds of 
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attending a postsecondary institution in the year after high school graduation are 
increased (Kim & Schneider, 2005).  
Social capital can be transmitted and developed in a variety of ways.  Within the 
family, parents can take an active interest in the child’s daily and long-term educational 
activities in three ways that are especially important to the educational process: 1) 
parent/child discussions, 2) parent involvement with school related activities and 
organizations, and 3) direct parent involvement in the educational process (McNeal, 
1999).  When parents do assume these roles, children will likely exert greater effort to 
perform well academically and engage in behavior that contributes to educational 
attainment.  Parents are generally in a capacity to be the most influential element of a 
young persons life and are in the capacity to hand out advice, support, and 
encouragement when necessary.  The impact of parental involvement, or lack of 
involvement, is undeniable and must be accounted for when examining social capital 
with the contest of educational aspirations.       
Parent-child discussion is an integral component of social capital and previously 
researchers have reported that parent-child communication about school is positively 
correlated with academic success (Hill & Tyson, 2009).  Parent child communication is 
conceptualized as conversations about education and/or important cultural issues such as 
talking about school in general, specific school activities, specific courses, movies, 
books, music, and politics.  These discussions serve as an opportunity for parents to 
impress upon their children the high value of education and accomplishment at school.  
In turn, these children may have a stronger understanding of the value of education and 
are then more likely to take the necessary steps to do better in school.  
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The extent of parents’ involvement with their children is shown to be paramount 
to college enrollment decisions.  Parents have the opportunity to convey norms and 
standards in ways that promote college enrollment through interactions with their child, 
the school, and other parents, and given that social capital makes a significant 
contribution to academic success, it may be possible for parents to counter their own 
lower levels of education by spending time with and talking to their children (Perna & 
Titus, 2005).  Simply talking to and being involved with their children is clearly one of 
the most valuable activities in which parents can engage.  This communication can result 
in the transmission of knowledge, behaviors, and societal norms that promote educational 
attainment and academic achievement, forming the foundation of social capital. 
Furthermore, interaction with teachers and discussion with their children about what 
happens in the classroom allows parents to make adjustments to the student’s situation 
along their educational path. Social capital may then go on to bolster a student’s 
motivation to set higher academic goals for him or herself.   
In addition to talking to their children, parents can also join school related groups 
and organizations, such as the parent-teacher organization (PTO).  Involvement with PTO 
fosters open dialog and creates a common understanding of educational goals between 
teachers and parents; additionally it helps parents form networks with other parents who 
are interested in the academic success of their children (McNeal, 1999, Coleman, 1988). 
Direct involvement with homework is also recognized as an important factor in the 
creation of social capital because it demonstrates to both children and their teachers that 
the parents are interested in their child’s academic growth.  As a result, children will 
become more driven to be successful, earn good or better grades, and become more 
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attentive to the notion that learning is something that goes on for a lifetime (McNeal, 
1999; Perna & Titus 2005).  Parental involvement with homework is most effective when 
it is well structured, accompanied by positive beliefs, and is emotionally supportive 
(Dumont, Trautwein, LuDtke, Neumann, Niggli, & Schnyder, 2011).   
 Some previous investigations into educational decision-making have included 
social capital in their models. In one study, researchers successfully integrated a model 
that includes aspects of social capital, cultural capital, human capital, and economic 
capital and found that parent child discussions about education and parental involvement 
via networks within the school system are directly related to the decision to enroll in 
college (Perna & Titus, 2005). Another study employed the use of social capital to 
demonstrate that parental expectations, parental involvement, and peer influence are 
manifest in decisions that affect college degree aspirations of both males and female 
students; however, the effects differed by gender with the effects of social capital 
appearing to be more prominent in females than in males (Wells et al., 2011)  
It becomes clear that a student’s social capital is highly important in their 
decision-making about and aspirations in higher education, and high levels of social 
capital are likely to have a positive influence on college student decision-making and 
aspiration. The effects of social capital, such as the awareness of educational expectations 
and insight into the college-going experience, will continue well into the first years of 
attending a college or university (Wells, 2008).   
Contact With Institutional Agents 
 In keeping with the spirit of the definition of social capital that emphasizes the 
concepts of socialization and relationships with others, this study includes another set of 
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variables previously shown to shape one’s academic aspirations.  One principal aspect of 
social capital is that it can be bridged, or channeled, by an individual from one person or 
group to another person or group and therefore allows for the development of social 
capital in the second person or group (Bassani, 2007).  Weak ties within social networks 
are illustrated by connections among people who are not considered a close acquaintance 
and can provide students access to information and resources that are normally found 
outside of their family and normal peer groups.  These weak ties that join separate social 
groups are called bridges. Bridging, as a means of gaining social capital within an 
educational system, is extremely important for the individual and creates connections 
among people within different social groups, permitting them to connect with each other 
as well as to groups outside their immediate network.  
 Within a college or university, these bridges connect students to institutional 
agents, individuals who can sometimes transmit valued support and services directly to 
students in the form of advising, counseling, and/or explaining the transfer process 
(Stanton-Salazar, 2011).  Institutional agents, typified by their high status within a 
hierarchical organization, are non-kin agents who occupy positions of authority and are in 
a position to provide important forms of social and institutional support.  They assist 
students by transmitting information about course norms, program standards, graduation 
expectations, or transfer requirements.  In doing so, they empower students by providing 
them with information and support and helping them network with areas of the college 
such as financial aid or academic tutoring (Stanton-Salazar, 2011; Museus & Neville, 
2012).   
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 Many students have trouble understanding which courses to take, understanding 
the progress that they have made toward graduation, and which courses will count toward 
graduation.  Giving students access to this information can help them make informed 
choices toward a degree and minimize frustrations that may prevent them form persisting 
in college (Karp, 2011).  An academic advisor/counselor is someone who works with 
students during the admission and registration process at the institution.  They assist 
students in guiding their progress, helping them engage with the institution and plan for 
the future.  The formal responsibilities of an advisor/counselor are generally to help 
students select courses needed for graduation, understand the standards and expectations 
of those courses, and select courses that will transfer to a four-year institution.  This 
interaction is especially important during the first year of college.  When students are 
unable to obtain the information or advice that they need during the first year of college 
or at the point of changing majors they can become unmotivated and more likely to 
depart from the institution (Tinto, 1999).   
 Basic information helps students effectively negotiate their environment and 
enables them to change their behaviors in an effort to be more successful.  For example, 
meeting with an advisor/counselor from a four-year college or university before transfer 
can be beneficial to community college students.  Individuals from the senior institution 
will have access to additional knowledge and resources that are inherently beneficial to 
students and the experience may help to confirm or deny a students interest in a specific 
major (Flaga, 2006).  In this instance students are more informed and may achieve a 
better sense of familiarity, enabling them to make better choices.  Additionally students 
also benefit from career counseling and help with deciding on what college major to 
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choose or what type of job to pursue.  A primary objective of career counseling is to help 
students know and understand themselves better for example, for example they can gain a 
greater awareness of their own personality, skills, interests, and values (Haverson, Career 
Navigator).     
 Empowered students become inspired students.  Inspired students then seek to 
aim high.  Findings of a recent study on the frequency and quality of student-faculty and 
student-advisor interactions, and the impact these relationships have on student GPA, 
clearly indicate that the quality of faculty interaction and quality of advising with 
students act as important forms of social capital for students and are especially important 
for first-year students and first-generation college students (Dika, 2012).  These findings 
clearly illustrate that students’ relationships with and connections to institutional agents, 
especially student-faculty and student-advisor interactions, are critical to student success.    
Chilly Climate 
As noted above, many factors contribute to the development of academic and 
occupation aspirations.  At institutions of higher learning, students must interact with 
faculty and staff on a regular basis, most of whom clearly have a student’s best interests 
in mind.  However, sometimes the communication and interaction between students and 
these individuals doesn’t always go as planned or is not productive or encouraging to a 
student.  Skewed communication can range from accidental to downright hostile and can 
cause a student to lower his or her own ambitions or academic plans.  The effect of an 
unsupportive environment has also been shown to have a negative effect on educational 
decision-making.  This negative environment is termed a chilly climate.  Chilly climates 
exist when a student feels uncomfortable or even unwelcome in a classroom or institution 
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of higher learning.  Researchers have identified a number of factors that can contribute to 
a chilly climate such as professors overtly making sexist or derogatory comments about 
females’ physical appearance, making negative comments about females’ intellectual 
abilities, or discouraging females from participating in class by interrupting or allowing 
peers to interrupt female students.  Chilly climate may also insidiously garner its way into 
the classroom in a number of subtle ways: by referring to males as “men” and females as 
“girls” and using “he” when referring to roles such as a doctor or “she” as a secretary; not 
making eye contact and appearing less interested when females speak; standing closer to 
males and giving them more detailed instructions; and calling male students by name 
more often than female students (Hall & Sandler 1982).  As a result of these and other 
factors, some women may feel compelled to avoid the perceived discrimination and not 
pursue an education in a STEM field.  
Chilly climate has been studied for a number of years, and several research 
studies report findings associated with its effect on the female student.  For example, 
more than half of all females who do enter STEM education leave their major and pursue 
a different area of study before completing their degree (Seymour & Hewitt, 1997), and 
the perception of being unwelcome in traditionally male-dominated majors can result 
from female students being ignored, treated differently, or sexually harassed (Morris & 
Daniel, 2008).  Students at a variety of two-year institutions and four-year institutions 
took a survey designed to identify the root causes of chilly climate (Pascarella et al., 
1997), and the findings indicated that students at the two-year institutions who perceived 
a chilly climate had negative associations with end of the first-year cognitive 
development and self-reported gains in academic preparation for a career.  At the four-
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year institutions, students who reported the perception of a chilly climate had a negative 
association with gains in academic preparation for a career.  In a later study, a 
relationship between the perception of a chilly climate and cognitive outcome was 
established. The study found that females at two-year institutions indicated fewer gains in 
writing and thinking skills and had a lower understanding of science, the arts, and the 
humanities during the second and third years of college when exposed to a chilly climate 
(Whitt, Edison, Pascarella, Nora & Terenzini, 1999). 
 
    Female Participation in STEM 
Assumptions are often drawn about why females do not progress at the same rate 
as men in STEM careers. There are a few widely held beliefs that fuel those assumptions. 
First, the stereotypes that women can’t perform math, especially at the high end, at the 
same level as men, and that men are mathematically superior often influence opinion.  A 
second belief suggests that females do not share the same interest in STEM careers as 
men, while a third belief takes into account STEM in the workplace, suggesting that 
women do not enter STEM careers because it is not a family-friendly atmosphere. (Hill, 
Corbett & Rose, 2010) 
The number of females who indicate that they intend to major in a STEM field at 
the beginning of college is lower when compared to the number of males who intend to 
major in STEM.  Since The National Science Board first collected data in 1972, about 
one-third of all freshmen at four-year institutions have indicated that they intend to major 
in a science or engineering field, and beginning in 2008, this percentage has increased for 
both males and females.  However, even as the percentage of female STEM participation 
seems to be increasing, they still lag behind their male counterparts in total participation, 
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and some STEM occupations are filled almost entirely by males.  In total, the percentage 
of male freshman who indicated that they intend to major in STEM increased from 39% 
in 1995 to 44% in 2010, while the percentage of female freshman increased from 27% to 
33% during the same period (The National Science Board, 2010).  The Higher Education 
Research Institute, via the results of the 2013 CIRP Freshman Survey (Eagan, Lozano, 
Hurtado & Case, 2013), reported that the difference is especially pronounced in specific 
STEM areas; for example 4.4% of males choose to major in computer science while only 
0.9% of females choose this as a major, and 5.4% of males choose to major in 
mechanical engineering compared to only 0.6% of females.  At the time of graduation, 
males outnumber females in every science and engineering field and in some occupations 
the difference is dramatic.  For example, in 2010 only 25.6% of mathematics and 
computer science degrees and 18% of engineering bachelor’s degrees were awarded to 
females (National Science Foundation, 2014).  Low female involvement in STEM 
persists beyond baccalaureate education with the decline continuing in graduate school 
and becoming even more pronounced in the workplace.  When females enter the 
workforce, a number of statistics indicate that their participation in STEM is especially 
low in certain occupations: only 13.1% of all chemicals engineers and just over 7% of 
mechanical engineers, and just over 39% chemists and material scientists are females, 
and just under 20% work as software developers, or with applications or systems 
software (U.S. Department of Labor, Bureau of Labor Statistics, 2013). 
This low participation by females in STEM education has an overall negative 
impact on the economic health of the United States because of the importance of STEM 
in stimulating innovation and creativity.  Workers in STEM fields represent a wide 
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variety of occupations and are responsible for a vast array of different types of work such 
as building bridges, buildings, and the supporting infrastructure; they also develop 
software, find cures for disease, and create and support the manufacturing and automation 
industry.  In addition, STEM workers are critical to research and development in both 
government and private enterprise.  They build and support the vehicles necessary for 
space exploration at NASA and are directly responsible for the creation and 
implementation of computer hardware and software at major institutions and 
corporations.  The very essence of STEM knowledge drives the creation of new ideas and 
stimulates product development that helps build the economy.  Without adequate female 
involvement in STEM, a large segment of the population does not share in this process 
and the overall economy suffers as a result.   
This lack of women in STEM fields is not due to unpreparedness. Females who 
intend to major in STEM education are found to be academically well prepared in both 
math and science.  They take high school courses and earn grades that are similar to 
males; however, research shows that women who are capable in math will often choose 
from other majors, such as the humanities, life sciences, or social sciences rather than 
choose a major in a STEM field such as engineering or computer science (Hill et al., 
2010).  These females perform at a level that is equal to that of males in both math and 
science while enrolled in high school (U.S. Department of Education, National Center for 
Education Statistics, 2007).  
An educated STEM workforce is seen as an important component for the 
economy, and if the U.S. is to compete on a global scale, it is essential to develop an 
educated diverse workforce, encouraging and facilitating these female students to pursue 
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education and ultimately careers in STEM fields.  According to the U.S. Department of 
Labor (2013), nine of the ten fastest growing careers will require some formal education 
in mathematics and science.  Therefore it is essential that females have access to this 
growing opportunity and that their numbers will add to the field of qualified workers.  
Another misconception is that the significance that females place on family 
priorities, such as raising children, is the reason they enter the fields at a lesser rate.  This 
idea suggests that females choose motherhood over STEM careers and argues that 
choosing to have children is the most significant reason for the shortage. This is 
considered especially true in academics, where a great deal of time and attention is 
necessary to pursue a tenure track position that leads to a full professorship.  Proponents 
of this reasoning argue that a disproportionate amount of the work of raising children 
falls on females and that the years it takes to have a family and raise children interfere 
with a woman’s career growth and development, especially during her childbearing and 
child-rearing years (Williams and Ceci, 2012).    
In addition, this line of thinking posits that women may choose occupations that 
underutilize their abilities, and choose a career path that better match that of raising a 
family.  In one study that supported this line of reasoning, less than 1% of the 207 young 
women studied indicated that career pursuits were more important than family pursuits 
(O’Brien, Friedman, Tipton and Linn, 2000).  Furthermore, there is still the perception 
that parenting is a female role and directly affects a woman’s choice to become a 
professor (Van Anders 2004).  For example, women in another study, by a ratio of 3:1, 
identify themselves as home-centered rather then careerist (Viadero, 2009).  This could 
mean that the longer hours often associated with STEM jobs could interfere with child-
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rearing responsibilities and that some women choose an option to stay at home and raise 
a family.   
 While these investigations offer some insight, and may even seem intuitive to some, 
they lack merit and do not explain an absence of females in STEM.  Many women 
without families and children have similar career aspirations and do not have the same 
success as males in STEM careers.  Furthermore, female representation in the biological 
sciences, including those training to be physicians, is equal to that of men.  These studies 
only indicate that some females may not choose a STEM career if they desire to raise a 
family, but it does not solely explain their absence in STEM education.  
Enrollment in Community College  
Enrollment in community colleges has grown from 6.0 million students in 2001 to 
over 7.7 million students as of 2010 (National Science Foundation, 2012) and is projected 
to reach 8.2 million by 2019 (Aud, Hussar, Planty, Snyder, Bianco, Fox & Drake 2010).  
Additionally, The National Science Foundation (2012) estimated that between 2001 and 
2010 the number of females enrolled in community colleges increased from 3.4 million to 
4.4 million.  Noting the link between community college enrollment and degree 
attainment is an important consideration.  Because community colleges now enroll about 
40% of all undergraduates (National Science Foundation, 2012), these large numbers of 
students cannot be ignored.  As community colleges continue to grow at impressive rates 
female full-time enrollment has increased by over 53%, and part-time has jumped by 
nearly 83% (Reyes, 2011).  The link between community college enrollment and 
undergraduate and graduate degree attainment is also important to note: as of 2009, 
nearly 23% of students who began their education at a community college transferred to a 
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four-year institution and nearly half (47%) of computer/mathematical science and 38% of 
engineering graduates attended a community college at some point during their 
postsecondary education (The National Science Foundation, 2009). 
 Historically, community colleges’ very conceptualization was with the intent that 
they serve as technical education schools and provide for a local community’s post-
secondary training needs, and community colleges continue to serve an important role in 
determining future employability for many students.  According to 2012 data from the 
U.S. Department of Labor, Bureau of Labor Statistics (2013), graduates who earned an 
associates degree have a lower rate of unemployment and earn on average twenty percent 
more income than someone with only a high school education.  Additionally, community 
colleges are generally considered open enrollment institutions, which offer both credit 
and non-credit programs that serve local communities in a variety of different ways, often 
offering students the opportunity to earn academic credits and then go directly into the 
workforce.  In this instance students can work toward an associate’s degree or, depending 
on the program, earn a certificate or diploma.  Community colleges also offer continuing 
education and industrial training programs, which serve both traditional and 
nontraditional students in personal development, non-degree career training and formal 
workplace training.  
 More recently, however, and largely because of their affordability, community 
colleges have become an entry point for students to begin their postsecondary education 
before transferring to a four-year institution.  Conducting classes in various content areas, 
at different times and settings and in different media, community colleges provide 
convenient access to all students who enroll (Hagedorn, Perrakis & Maxwell, 2007).  
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Students choose to attend community college to begin their education for these varied 
offerings and for a variety of other reasons including favorable location, flexible 
schedules, affordable cost, and smaller class sizes (Laanan, Starobin, & Eggleston, 2010). 
As gateway institutions, community colleges offer programs in transfer education by 
giving students the opportunity to earn academic credits, generally in the form of 
associate’s degrees, that will then transfer to a four-year college or university.  Students 
see this transfer function as a starting point in the pursuit toward a bachelor’s degree, 
completing their first two years of general education requirements at the community 
college and transferring those credits to a four-year institution to complete their 
undergraduate education (Laanan, 2003).  Researchers have identified a variety of 
elements that contribute to successful transfer to a four-year institution such as adequate 
academic preparation, appropriate transfer advising, familiarity with academic 
expectation, knowledge of the expected rigor at the four-year institution, and strong 
articulation agreements and policies (Laanan et al., 2010). Additionally, many 
community colleges have formal articulation agreements with four-year institutions that 
allow for a seamless transfer of academic credit for qualified students.  
 With increasing enrollment numbers, community colleges play an important role in 
baccalaureate education because they often serve as this starting point for a wide variety 
of students.  Additionally, because community colleges often serve large numbers of 
females and underrepresented minorities, the transfer function facilitates access to 
baccalaureate education for underrepresented populations (Laanan et al., 2010).   
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Methodological Approach 
A quantitative methodology was chosen as the preferred method for data analysis 
for this study because of its ability to systemically investigate phenomena using statistical 
techniques. It is assumed that understanding development of academic aspirations and 
education attainment is a multifaceted construct. Specifically, the aim of this research 
was to understand what shapes the transfer decisions of female students from a two-year 
to a four-year postsecondary institution, and what influences those students’ decisions in 
selecting or not selecting a major in a STEM program.  Therefore, the model for the 
current investigation combines elements of social capital, contact with academic 
advisors/counselors, and chilly climate to create a new model, which predicts an 
individual’s interest in STEM education.  For this study, the SSSL-SCCC model was 
hypothesized to be predictive of female community college STEM aspiration and transfer 
intention.  This study sought to confirm this assumption.        
Research was completed through statistical analyses of data collected by the 
STEM Student Success Literacy (SSSL) Survey Instrument conducted at Sample 
College.  The SSSL is a new research tool designed in the form of a survey instrument 
intended to identify factors that promote success in community college students.  The 
project is under the direction of Dr. Soko Starobin, Associate Professor of the School of 
Education at Iowa State University (ISU). The project boasts an emphasis on issues 
related to transfer readiness for STEM students. 
The modeling and operationalization of this study is developed from the works of 
several researchers.  The status attainment model (Blau & Duncan, 1967) and the process 
of socialization, including the encouragement from significant others such as parents or 
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teachers (Sewell & Hauser, 1980) serve as the starting point for the current investigation. 
The work of Coleman (1988) contributes to the foundation of the study for the 
understanding of social capital within the family unit, the work of Stanton-Salazar (2012) 
emphasized the importance of contact with institutional agents such as academic 
advisors/counselors because of their knowledge of the transfer process, and finally the 
study of chilly climate (Hall et al., 1982) was included because of its relevance to females 
in mathematics/STEM education and that the perception of a chilly climate has negative 
academic outcomes and may hinder the academic growth and development of some 
students.   
Previously researchers have utilized questionnaires and survey data to investigate 
transfer intentions or degree aspirations of students.  This data can be analyzed in a 
variety of ways including regression analysis and structural equation modeling.  
Regression analysis is useful because it allows the researcher to predict an outcome from 
a set of variables, which can be continuous discrete, dichotomous, or a mix (Tabachnick 
& Fidell, 2007).  For example, using hierarchical regression, Laanan (2003) investigated 
the degree aspirations of two-year college students.  Independent variables were loaded in 
separate blocks that measure demographic characteristics, high school experiences, and 
goals/values, respectively.  Each block was then entered into the regression model and 
the variables were analyzed in contrast to one another for their predictive power (Chen, 
2014).     
This investigation utilizes multinomial logistic regression for to predict female 
interest in STEM education.  This technique is employed by researchers to evaluate the 
predictive ability of a set of independent variables and allows for two or more categories 
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of a dependent variable (Tabachnick & Fidell, 2007).  Within the hypothesized model of 
the current study, a categorical dependent variable is utilized to determine placement into 
one of three groups: 1) intend to transfer to a four-year college or university and major in 
STEM, 2) intend to transfer to a four-year college or university and not major in STEM, 
and 3) do not intend to transfer to a four-year college or university. 
 
Summary 
In conclusion, this review of the literature informs the reader about the study of 
social capital, contact with academic advisors/counselors, and chilly climate and how 
they affect the educational degree aspirations of female community college students.  
Specifically the review examines why the study of social capital, contact with academic 
advisors/counselors, and chilly climate are important to understanding the female pursuit 
of STEM education.  Female participation in STEM and the role of the community 
college is examined in this section.  It also includes fundamental illustrations of social 
capital theory and chilly climate as well as up-to-date research and in-depth analysis of 
the similarities and differences of several researchers.   The review also includes an 
analysis of the study’s dependent and independent variables and concludes with an 
explanation of the conceptual framework of the study.  The current study utilizes this 
framework to create an original model that allows researchers and policy makers to better 
understand these elements within the context of transfer readiness and the female pursuit 
of STEM education.  The next chapter provides an overview of the methodology used in 
the study. 
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CHAPTER THREE.  METHODOLOGY 
Introduction 
The purpose of this study was to investigate social capital within the family, 
contact with academic advisors/counselors, and the impact of chilly climate and examine 
those influences on the transfer intentions and STEM aspirations of female community 
college students. This study utilized a quantitative methodology to analyze data collected 
through the STEM Student Success Literacy (SSSL) survey.  The purpose of this chapter 
is to summarize the methodological approach that was used in the study including 
research questions, hypothesis, research design, conceptual model, population, 
instrumentation, data collection, study variables, methods of data analysis, ethical issues, 
and limitations of the study.    
 
Research Questions 
 The following research questions guided this study: 
1. What are the background and demographic characteristics of the female 
community college students within an identified SSSL survey data sample from 
the SSSL Sample College? 
2. Are there statistically significant differences between demographic variables 
such as age, race/ethnicity, parental education, and number of math courses taken 
and the female students’ who intend to transfer and major in STEM, who intend 
to transfer and not major in STEM, and who do not intend to transfer? 
3. Are there statistically significant differences between observed variables 
posited for social capital and chilly climate and the female students’ who intend to 
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transfer and major in STEM, who intend to transfer and not major in STEM, and 
who do not intend to transfer? 
4. Are there statistically significant differences between observed variables 
posited contact with advisors/counselors and the female students’ who intend to 
transfer and major in STEM, who intend to transfer and not major in STEM, and 
who do not intend to transfer? 
5.  Will the variables in the STEM-SCCC model serve as a successful predictive 
model for the intention to major in STEM upon transfer for SSSL Sample 
College’s female students?  
 
 Hypotheses 
 A hypothesis was developed for each of the research questions and was stated in 
the null form.  Because research question one referred to descriptive analysis, only 
research questions two through five, warranted hypothesis testing. 
RQ 2: Are there statistically significant differences between demographic 
variables such as age, race/ethnicity, parental education, and number of math 
courses taken and the female students’ who intend to transfer and major in STEM, 
who intend to transfer and not major in STEM, and who do not intend to transfer? 
H1:  Based on the significance of demographic variables, such as socioeconomic 
status (SES) and other social origin factors within the college enrollment 
decisions made by students, factors associated with these characteristics will have 
no impact on the STEM aspirations at time of transfer of female community 
college students who participated in the SSSL at the SSSL Sample College. 
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RQ 3: Are there statistically significant differences between observed variables 
posited for social capital and chilly climate and the female students’ who intend to 
transfer and major in STEM, who intend to transfer and not major in STEM, and 
who do not intend to transfer? 
H2: Specific variables associated with social capital within the family and 
exposure to a chilly climate will not predict STEM aspiration or transfer intention.  
RQ 4: Are there statistically significant differences between observed variables 
posited contact with advisors/counselors and the female students’ who intend to 
transfer and major in STEM, who intend to transfer and not major in STEM, and 
who do not intend to transfer? 
H3: Specific variables associated with contact with academic advisors/counselors 
will not predict STEM aspiration or transfer intention.  
RQ 5: Will the variables in the STEM-SCCC model serve as a successful 
predictive model for the intention to major in STEM upon transfer for SSSL 
Sample College’s female students? 
H4: The STEM-SCCC model will not serve as a successful predictive model for 
the intention to major in STEM upon transfer for SSSL Sample College’s female 
students. 
 
Research Design 
Instrumentation 
         The survey instrument for the pilot study was compiled by the SSSL research 
team during the spring semester of 2012 and then refined for the larger study during the 
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fall of 2012.  The survey included approximately 65 questions designed to identify 
variables in educational self-efficacy, social capital, transfer knowledge, and general 
student demographics that are relevant to student transfer readiness.  An optional section 
was created at the end of the survey giving each institution the opportunity to address 
site-specific needs related to STEM education.  Permission for the study was sought and 
granted by the Iowa State University Institutional Review Board on March 23, 2012.  The 
letter of approval and the complete IRB document is attached to this paper. 
Iowa Pilot Study 
         A pilot study was conducted during the spring 2012 semester at selected 
community colleges within the State of Iowa.  Five community colleges were identified 
by the research team to serve as institutions to run the pilot study for the SSSL.  Each 
research team member was assigned a site to administer the survey.  For the purpose of 
ensuring reliability, participants were not allowed to administer the survey at their 
institution of employment.  It was the responsibility of each team member to make 
contact with the administration at their assigned institution for the purpose of getting 
permission to administer the survey and to identify any additional questions that 
faculty/staff may have at their respective institutions.  
         The survey instrument for the pilot study was created and finalized by members 
of the research team during the 2012 spring semester.  The survey included 
approximately 60 questions that examined areas of self-efficacy, student engagement, 
social capital, financial literacy, and general demographics within a context of student 
transfer readiness.  
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 The pilot survey was developed after extensive review of previously administered 
surveys, including Community College Survey on Student Engagement (CCSSE), The 
National Survey of Student Engagement (NESSE), the Laanan Transfer Student 
Questionnaire (L-TSQ), Transfer and Retention of Urban Community College Students 
(TRUCCS) survey, the Survey of Undergraduate Research Experiences (SURE), the 
Cooperative Institutional Research Program (CIRP) surveys, and others.  The final 
instrument utilized for the pilot study was a collection of questions from these surveys.  
All rights to use these questions, in full or in part, were obtained from the various 
sources.  Once the Iowa pilot survey was completed, permission to conduct the study was 
sought and granted by the Iowa State Institutional Review Board on March 23, 2012. The 
survey was then taken from students enrolled in at least one course identified as a STEM 
course (i.e. computer programming, mathematics, chemistry, or physics).         
Five community colleges in the state of Iowa were selected as testing sites for the 
survey instrument.  The survey was administered during a three-week period beginning in 
mid-April and lasting through early May 2012.  In total, the pilot survey was 
administered to 5448 students who were enrolled in at least one STEM-related course 
during either the fall 2011 or spring 2012 semester.  A total of 565 students finished the 
survey, representing a completion rate of 10.4% of the survey population.   
Final Survey Design  
           Analysis of the pilot study revealed several areas of concern, particularly with 
the number of questions and length of the survey.  The most troubling aspect was the 
extremely low response rate.  It appeared that the overall length of the survey negatively 
influenced students, and they stopped answering questions at some point.  Therefore, 
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unnecessary questions were eliminated.  The survey instrument was modified based on 
the results of the pilot study.  The number of questions was reduced based on the results 
of exploratory factor analysis (EFA).  The EFA was first conducted with the entire data 
set and items with loading factors less than 0.6 were removed from the emerging 
constructs.  Each construct was tested with the entire pilot data and with two randomly 
generated subsets of the pilot data.  Following the deletion of items that loaded lower 
than 0.6 all constructs Cronbach’s alpha scores were tested with both the overall and the 
two randomly generated subsets of the pilot data.  As a result of this modification the 
survey was significantly shortened (Chen, 2013).   
 The final survey design includes five sections, each with a set of questions related 
to that specific section.  The five sections were a) self-efficacy, b) social capital, c) 
transfer knowledge, d) demographic information, and e) Specific Institutional Questions.   
To review the entire survey, see Appendix A.  The different survey sections are briefly 
described below. 
         Self-efficacy.  The first section of the survey consisted of questions/statements 
related to students’ personal attitude and traits related to self-efficacy.  Students were 
asked to rank questions using a Likert-scale response key, which included the following 
responses: disagree strongly, disagree, slightly disagree, neither agree nor disagree, 
slightly agree, agree and agree strongly.  Examples of questions in this section include: 
“Failure makes me try harder,” “When trying to learn something new, I soon give up if I 
am not initially successful,” and “I wish I could have more respect for myself.” This 
section also included questions about personal attitudes and traits while involved in 
various social settings.  Furthermore, this section asked about anxiety and class 
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performance, level of confidence, why he/she succeeded in a challenging course, what 
are things he/she could do to address challenges in class, sources of academic 
encouragement, and amount of time spent studying.  
         Social capital.  The second part of the survey asked some basic questions about 
parental education, financial independence, parental income, personal sources of income, 
concerns about financing education, and number of dependents.  The survey then asked 
some specific questions about social/cultural capital; it asked, for example, during high 
school how often did your parents “discuss books, films, or television programs with 
you” and “eat the main meal with you around a table.” These were ranked on a Likert 
scale ranging from never or very rarely to several times a week.  Students were then 
asked if their occupational expectation had changed and why it may have changed.  
Finally students were asked if variables such as health issues, child-care, or transportation 
issues may prevent them from obtaining a college degree. 
         Transfer knowledge.  This section asked questions about the amount of time that 
students spend on campus, how many, if any, developmental courses they have taken, 
how many hours per week they spend preparing for class, and how many hours per week 
they work outside of school.  The survey also asked questions about a student’s 
participation in academic advising/counseling, the transfer process, and general 
interaction with faculty and staff at the institution.  Once again a Likert scale was used to 
rank responses. 
         Demographics.  This section included basic demographic questions including 
gender, race, age, marital status, religious preference, citizenship status, country of origin, 
and native language.  It also included enrollment status, the number and type of previous 
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math and science courses taken, previous academic credentials earned, marital status of 
parents, and distance from institution. 
 
Reliability and Validity 
          Reliability is when the measurement is consistent and means that the survey 
instrument and the results are the same for the first test and then the second test 
(Creswell, 2009).  The reliability of the SSSL survey was ensured as a result of the pilot 
study in which the results of the exploratory factor analysis supplied evidence of 
reliability.  High Cronbach’s alpha scores ensured the good quality of the constructs and 
demonstrated that superfluous questions may be eliminated without invalidating the 
instrument.  Further reliability was established during the process of survey development 
because survey questions were developed, as previously described, from existing survey 
instruments such as CCSSE.  Finally, the investigative work in the form of dissertations 
put forth by four members of the SSSL research team complement the reliability of the 
constructs.  For example, Kruse (2013) previously investigated and confirmed social 
capital, financial, and environment pull factors constructs using exploratory and 
confirmatory factor analysis.  Additionally to this, Myers (2013) investigated student 
engagement, while Johnson (2013) and Chen (2014) studied self-efficacy using similar 
techniques. 
 Validity is focused on the outcome and whether or not the results match the 
conditions of the research method (Cresswell, 2008).  The SSSL survey instrument was 
created from work that has been previously published in peer-reviewed journals and the 
design for the current study was based on those previous investigations.  The research 
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into social capital was founded on social capital theory (Coleman, 1988).  A number of 
other research studies have confirmed the validity of the theory.  For example, Perna and 
Titus (2005), citing the work of Coleman (1988), Bourdieu (1986), and Lin (1999), 
successfully utilized a model, which included social capital that was developed to explain 
college enrollment decisions.  In addition, Wells et al. (2011) also investigated the role of 
social capital in college enrollment and found that parental expectations and parental 
involvement are manifest in decisions that affect college degree aspirations of both male 
and female students. 
Population and Sample 
 Research for this study was completed through statistical analyses of data 
collected by the STEM Student Success Literacy Survey Instrument conducted at three 
institutions within the Florida College System.  The State of Florida has a population of 
approx. 19.5 million people (U.S. Census Bureau, 2014).  The data source utilized for the 
purposes of this study was a survey conducted between April 15 and May 3, 2013, on the 
campus of SSSL Sample College, a large community college in the State of Florida.  The 
student population for this study is comprised of community college students enrolled at 
the SSSL Sample College.  Specifically, students included in the population had been 
enrolled for at least one semester at the institution and any students enrolled in only 
remedial, dual credit, and non-credit coursework were not included in the population.  
Students under the age of 18 were also removed and not included within the scope of this 
study.  Details for developing the master data file are found in appendix B. 
 The SSSL Sample College had a spring 2013 total enrollment of 40,084 students.  
Of these students, 42.8% were male and 55.7% female.  The majority of the students 
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were White (35.6%), however there was a large population of minority students enrolled 
at the institution.  30.8% of the students were Hispanic/Latina, 17.5% of the students 
were Black, 4.8% of the students were Asian/Pacific Islander and 0.03% of the students 
were Native American.  The majority of the students were enrolled part time (63.9%) 
while 36.1% of the students were enrolled full time, defined as being enrolled in 12 or 
more credits hours.  A total of 24,319 students from Sample College were invited to 
participate in the survey.  A total of 2169 students responded to the survey.  The overall 
response rate was 8.9%. 
Data Collection 
        The on-line SSSL survey was created using Qualtics survey software. Prior to 
distribution of the survey, permission was received from each institution to disseminate 
the survey via e-mail to students enrolled in specifically identified courses.  The specific 
courses were chosen by representatives at each institution, and only students who had 
completed at least one semester of coursework were asked to participate in the survey.   
Once the students were identified, they were notified that they were part of a 
select group of students that was being asked to participate in a research study designed 
to measure the level of transfer readiness of community college students in STEM fields 
at four-year institutions.  They were given instructions on how to complete the survey in 
Qualtrics.  They were also informed that all data would be stored on password-protected 
computers with the password known only to the researcher; furthermore, students were 
informed that their personal information would always remain confidential and that 
results would be presented in such a way that no personal information would ever be 
revealed.  Ideally the survey was taken during class time; however, when this was not 
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possible, electronic surveys were e-mailed directly to students.  Faculty/administrators 
were asked to make announcements of the survey in their respective classes to encourage 
student participation. Once a student began taking the survey it would remain accessible 
to that student for two weeks.  After two weeks the survey closed and the student no 
longer had access.  Any students who did not wish to participate in the survey had the 
option of deleting the email and simply not participate.  To encourage high participation, 
a drawing was held for those who completed the survey to win an Apple iPad.   
The following timeline was utilized for survey distribution: 
April 15: An introductory email with instructions and a link to the web-based 
survey was sent, and where possible the survey began being administered in 
classes 
April 19: Reminder e-mail #1 sent 
April 22: Reminder e-mail #2 sent 
April 26: Reminder e-mail #3 sent 
April 29: Reminder e-mail #4 sent 
May 3: Survey closed  
Theoretical Framework 
The modeling and operationalization of this study is developed from the works of 
several researchers.  As previously described in Chapter Two, the work of Blau and 
Duncan (1967) gave rise to the status attainment model. The status attainment model has 
been previously utilized to better understand a child’s ultimate job status.  The basic 
model assumes that the social status of the father, including his job status and education, 
affects the educational level achieved by the child. This educational level then in turn 
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affects the occupational level and, therefore, the status achieved by the child.  Variables 
included in the model are the father’s educational attainment and occupational status, the 
child’s educational attainment, the status of child’s first job, and the status of child’s 
employment situation. The model suggests that the education and job status of the father 
have a positive influence on a child’s education and first job, which in turn has an impact 
on the child’s job status further down the career path.  In other words, a child’s 
occupational goals are consistent with the level of their parents’ socioeconomic status.  
Therefore, children with parents of high status will seek high status employment, while 
children of parents with low status jobs will seek lower status employment.  
In addition to the work of Blau and Duncan (1967) and the status attainment 
model, the works of several other researchers have also directly influenced the current 
investigation.  The work of Sewell and Hauser (1980) and Coleman (1988) lend credence 
to the understanding of socialization and social capital within the family unit and it’s role 
in academic achievement.  Sewell and Hauser (1980) suggested that encouragement from 
significant others, such as parents, peers, and teachers, is an important driving force 
behind the formation of educational aspirations and may even limit the effects of 
socioeconomic status or parental education (Teachman et al., 1998).  Social capital theory 
suggests that individuals receive information about expectations for education through 
interpersonal relationships with their parents, peers, and others (Coleman, 1988).  Social 
capital within the family unit can be explained by parental-child involvement, time spent 
with homework, and/or parental involvement within the school setting.   
The investigative work of Stanton-Salazar (2012) and Hall and Sandler (1982) 
also contributed to the making of a unique model to further explore educational 
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aspirations.  The Stanton-Salazar study (2012) emphasizes the importance of contact with 
academic advisors/counselors because of its research of the transfer process.  Because the 
focus of this investigation was on the transfer of female community college students to a 
four-year institution, it was critical to include a component that emphasized the value of 
academic advisors/counselors and their contribution to the transfer process. The function 
of an institutional agent is to inform the potential transfer student about the standards and 
expectations associated with the graduation and transfer from a community college to a 
four-year institution.    
Finally, study of chilly climate was included because of its relevance to females in 
STEM education.  Previously females have reported hostel environments in STEM 
education.  The perception of a chilly climate has negative academic outcomes and may 
hinder the academic growth and development of some students. Chilly climate refers to 
the overall hostility that females experience within the classroom or institution, both 
overt and covert, and can lead to lowered educational and occupational aspirations (Hall 
& Sandler, 1982).  
Each of these elements was then combined to create a model that examined the 
transfer intentions and STEM aspirations from a community college to a four-year 
college or university.  Variables previously identified in existing literature were examined 
for their relevance for inclusion in this model.  The predictive nature of the model 
allowed the researcher to determine placement into a multinomial dependent variable: 1) 
intend to transfer to a four-year college or university and major in STEM; 2) intend to 
transfer to a four-year college or university and not major in STEM; and 3) do not intend 
to transfer to a four-year college or university. 
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Figure 4.1 STEM-SCCC model for female community college students’  
transfer and STEM intention. 
Social Capital 
• Spent	  time	  talking	  with	  parents	  
• Worked	  with	  parents	  on	  homework	  
• Discuss	  school	  progress	  with	  parents	  
Contact with 
institutional agents 
• Information	  received	  from	  academic	  advisors	  was	  helpful	  in	  the	  transfer	  process	  
• Talked	  with	  an	  advisor	  about	  courses	  to	  take,	  requirements,	  and	  education	  plans	  
• Discussed	  plans	  for	  transferring	  to	  a	  four-­‐year	  college	  with	  an	  academic	  advisor	  
• Advisors	  identified	  courses	  needed	  to	  meet	  the	  general	  education	  requirements	  of	  a	  four-­‐year	  college	  
Chilly Climate 
• Felt	  isolated	  in	  class	  
• Instructor	  or	  students	  made	  prejudiced	  comments	  that	  made	  me	  feel	  uncomfortable	  
• I	  felt	  like	  I	  did	  not	  fit	  in	  
• I	  was	  ignored	  when	  I	  tried	  to	  participate	  in	  class	  discussions	  or	  ask	  questions	  
Background 
• Age	  
• Mother’s	  highest	  completed	  education	  
• Father’s	  highest	  completed	  education	  
• Level	  of	  math	  
• Enrollment	  status	  
• Ethnicity	  
     -White 
     -Black 
     -Latino 
     -Asian 
 
TransSTEM 
0 = no transfer 
1= transfer to STEM 
2= transfer non-STEM 
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Variables in the Study 
 
This study sought to analyze variables associated with social capital, contact with 
academic advisors, and chilly climate that may predict student academic degree 
aspirations at the time of transfer.  Variables utilized for this study were drawn from 
previous research and have been established in peer-reviewed literature.  This study 
utilized models to indicate an explicit relationship between educational attainment and 
the implicit relationships among the specific variables.  The dependent variable was 
established through research and the application of models currently found in the 
literature.       
Dependent Variable 
Intent to transfer to a four-year university and major in a STEM field.   
The dependent variable in this study was the intention to transfer to a four-year institution 
and major in a STEM field.  This dependent variable was analyzed using question 45 of 
the SSSL survey.  It was recoded as 0=Students who do not intend to transfer to a four-
year college or university and 1=Students who do intend to transfer to a four-year college 
or university.  The second dependent variable for the study was the intention to major in 
STEM.  Students were directly asked if they intend to major in a STEM related field 
upon transfer (Question 46).  The results were compared to look at the differences among 
students who intended to transfer to a four-year institution and major in STEM fields, 
students who intended to transfer to a four-year institution and not major in STEM, and 
students who did not intend to transfer to a four-year institution.  As a result a new 
variable named transferSTEM was created: 1= No Transfer, 2= transfer into STEM, 3= 
Transfer not in STEM.  Therefore, a multinomial dependent variable was created and the 
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results of the study were compared to look for differences in female students who 1) 
intended to transfer to a four-year college or university and major in STEM, 2) intended 
to transfer to a four-year college or university and not major in STEM, and 3) did not 
intend to transfer to a four-year college or university. 
Independent Variables 
Parental Education. As noted above, students who have parents with higher levels of 
education and greater occupational status are more likely to advance their own education 
(Semo & Karmel, 2011).  Survey Questions 16_1 and 16_2 asked students to indicate the 
highest degree earned by each parent.  According to Wells et al., (2011), same-sex 
parental education has a direct influence on the educational expectations of high school 
students; specifically, results suggest that same-sex parental education influences 
expectations and that a mother’s education has a positive effect on females while a 
father’s educational expectations have a positive effect on males. 
Race/Ethnicity. Researchers have realized the importance of race/ethnicity related values 
and understanding in the academic aspirations in students. Questions 68 and 56 asked 
respondents to identify their race/ethnicity. 
Age. Researchers have often included age to better understand academic aspirations in 
students.  Question 57 asked respondents to indicated their age at the time of the survey. 
Enrollment Status. Researchers included enrollment status in Question 49. 
Number of math courses taken.  Academic progress and achievement within the field of 
mathematics is an important component of the degree attainment.  Furthermore, 
knowledge in the study of mathematics is a critical element in STEM education.  
Therefore, this investigation also included math level attainment, also known as ‘math 
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intensity,’ to measure student academic preparation in an effort to further investigate 
female degree aspirations in community colleges.  Progress and achievement was 
measured by counting the number of math courses (math intensity) that students had 
taken prior to fall semester of 2012.  Survey question 50 asked students to indicate the 
number of math courses that they had previously taken. 
Social Capital.  The focus of this study was to concentrate on the social capital that 
students had prior to determining STEM aspirations and transfer intentions.  Social 
capital refers to the intangible resources found within relationships that individuals form 
with other people, including family members and others within social organizations.  This 
study investigated several examples of social capital.  
Parental involvement while in high school.  Questions 24_1, 24_2, 24_3, 24_4, 24_5, 
24_6, and 24_7 of the survey measured the variable of parent involvement during high 
school.  In total, seven elements of social capital were measured within the family.  
Survey questions from this section measured family interaction by asking respondents to 
indicate how often their parents: a) discuss books, films, or television, b) ate their main 
meal with them around a table, c) spent time just talking to the student, d) worked with 
the students on their homework, e) discussed the student’s progress in school with the 
student, f) participated in school related activities, e.g. Parent-Teacher Association, and 
g) spent time talking with the student’s friends.  Once the survey results were tabulated, 
an aggregate social capital variable was created.  These data were important to collect 
because previously researchers have demonstrated that parental involvement has a 
positive impact on educational attainment and academic success; for example Perna and 
Titus (2005) demonstrated that parental involvement has a positive effect on expectations 
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and enrollment in postsecondary education, and Wells et al., (2011) found that parental 
involvement is an important predictor for the educational expectations of female students. 
Contact with academic advisors/counselors. Because researchers have suggested that 
access to academic consulting services reduces the shock of transfer from a two-year 
institution to a four-year institution (Laanan et al., 2010), access to these services via 
academic advisors/counselors is included in this investigation.  Researchers have also 
shown that students gain access to both social and institutional support through access to 
institutional agents (Dika, 2012). These agents facilitate student support by granting 
access to resources, opportunities, privileges, and services within an institution (Stanton-
Salazar, 2012).  Questions 37_1, 37_2, 37_3, 37_4, 37_5, and 37_6 in the survey asked 
students about their use of academic advising/counseling services at the community 
college and their access to information regarding the transfer process.  In total, six 
questions asked students to indicate the extent to which they disagreed or agreed with the 
following statements: a) if they consulted with academic advisors/counselor regarding 
transfer, b) if the information received from academic advisors/counselors was helpful in 
the transfer process, c) if they met with academic advisors/counselors on a regular basis, 
d) if they talked with an advisor/counselor about courses to take, requirements, and 
educational plans, e) if they discussed their plans for transferring to a four-year college or 
university with an academic advisor/counselor, and f) if advisors/counselors identified 
courses needed to meet the general education major requirements of a four-year college 
or university they were interested in attending. Once the survey results were tabulated, an 
aggregate variable was created. 
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Chilly Climate. Hall and Sandler (1982) suggest that a chilly climate exists when a 
student feels uncomfortable or even unwelcome in a classroom or institution of higher 
learning.  This condition looms over individuals when they feel unwelcome in the 
classroom or institution.  Survey questions 42_1, 42_2, 42_3, 42_4, 42_5, 42_6, and 42_7 
asked students to indicate to what extent the following statements generally characterize 
the classroom environment they had experienced at the college: a) I felt I was treated 
respectfully in class, b) class made it difficult to ask questions, c) I felt isolated in class, 
d) instructor expressed a lack of confidence in my ability to succeed in class, e) instructor 
or students made prejudiced comments that made me uncomfortable, f) I felt like I did 
not fit in, and g) I was ignored when I tried to participate in class discussions or ask 
questions.  Once the survey results were tabulated an aggregate chilly climate variable 
was created. 
Descriptive Analysis 
This investigation utilized a quantitative methodology, and data analysis was done 
using IBM SPSS 21.0 Statistical and M plus 7 software.  Descriptive, comparative, and 
inferential statistics was used to answer each of the research questions. 
Descriptive and Statistics            
         The first research question addressed the background and demographic 
characteristics of the SSSL Sample College students who were specifically selected by 
the researcher to participate in the study.  Descriptive statistics include demographic 
characteristics such as enrollment status, gender, age, parental education, number of math 
classes taken, intention to STEM major, and transfer intentions.        
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Comparative and Correlation Statistics 
The second and third research questions were answered by utilizing analysis of 
variance (ANOVA) and chi-square testing. ANOVA, used to test for significant 
differences between group means, is utilized in lieu of a t-test when there are more than 
two groups.  ANOVA testing was conducted on age (question 57), parental education for 
the mother and the father (question 17_1,2), number of math courses taken (question 50), 
social capital within the family, access to academic advisors/counselors, and chilly 
climate.  An ANOVA test is similar to a t-test; however, it calculates an F-ratio because it 
is not possible to calculate the sample means difference when analyzing more than two 
samples.  The F-ratio then informs the researcher how big of a difference there is among 
the groups and that the effect is not just the product of chance. The independent variable 
must be categorical (nominal) or ordinal, and the test assumes that the population sample 
must be normal (not skewed), that the observations must be independent in each sample, 
(i.e. one variable is independent of other categorical variables), and that the population 
samples have equal variance, (i.e. homogeneity of variance or equal distribution).   
Cross tabulations were also conducted to present a basic picture of how two variables 
interacted with one another.  Any disproportionate numbers may suggest some type of 
interaction between variables.  As a part of the cross tabulation, the chi-square test is used 
to determine whether there is a significant difference between the expected frequencies 
and the observed frequencies in one or more categories.  Chi-square testing is used to 
determine whether distributions of categorical variables, such as enrollment status or 
ethnicity, differ from one another with respect to the dependent variable.  For this 
investigation, the chi-square tests were utilized to determine if differences exist between 
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students on demographic variables including enrollment status, and ethnicity (questions 
57, 49, and 50 respectively) and the dependent variable, STEM aspiration (Questions 45) 
and transfer intention (Question 46).  
Exploratory/Confirmatory Factor Analysis 
 Exploratory factor analysis (EFA) is a statistical method used to find underlying 
structure in a relatively large set of variables with the overall goal of identifying the 
underlying	  relationships between these measured variables.  For the purpose of this 
investigation, EFA was conducted to explore the underlying structure of the selected 
variables based on the dataset from Sample College.  Confirmatory factor analysis (CFA) 
was then utilized to test whether measures of a construct were consistent with the data.  
The factors that emerged from EFA were then further tested with CFA to determine their 
inclusion of the final measurement model, which was utilized to address research 
questions 4 and 5.  The core function of CFA was to identify underlying relationships 
between observed and latent variables that appeared from the EFA as they fell within the 
context of STEM aspiration and transfer intention to test the fit of the data with the 
proposed model.  The results of the CFAs were used to confirm a final measurement 
model that was utilized for multinomial logistic regression that would predict STEM 
aspiration and transfer intention of female students at Sample College.  The use of SPSS 
21.0 (for EFA) and M plus 7 (for CFA) was utilized to determine if the hypothesized set 
of constructs was appropriate for this study. 
Multinomial Logistic Regression 
Multinomial logistic regression is employed by researchers to evaluate the 
predictive ability of a set of independent variables and allows for two or more categories 
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within a dependent variable (Tabachnick & Fidell, 2007).  The use of this statistical 
technique was appropriate because the dependent variable, TransSTEM, had three 
categories.  These categories include 1) intend to transfer to a four-year college or 
university and major in STEM, 2) intend to transfer to a four-year college or university 
and not major in STEM, and 3) do not intend to transfer to a four-year college or 
university.  Variables measured for the study included: (a) selected demographic 
variables (b) social capital at home and within the family, (c) contact with academic 
advisors/counselors, and (d) exposure to chilly climate while enrolled in Sample College.  
Missing Data Imputation 
 For the purpose of conduction CFA and multinomial regression, it is necessary 
that any missing data be imputed.  For one reason or another, some of the respondents 
skipped questions or did not complete the entire survey resulting in a data set that 
contains missing.    
Missing variables can have a significant impact on conclusions drawn from a 
dataset.  This study utilized a model based missing data imputation method known as the 
EM method.  The use of this model included two steps, expectation and maximization. 
The first step, the expectation (E) step sought conditional expectations of missing data via 
observed variables and current estimates of parameters.  These generated expectation 
then served as the missing values.  The second step, the maximization (M) step, utilized 
maximum likelihood estimates of parameters as though the missing data had been 
replaced (Kline, 2010, Johnson, 2013, Chen, 2013).   
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Weighting of Data 
 Weighting of the data was conducted for the purpose of accounting for sample 
bias.  A data set is generally composed of cases for which several variables are predicted 
(Maletta, 2007).  Weighting is done to correct for disproportionate sample sizes and to 
adjust the data sample to represent the population from which the data was taken.  The 
weighting process adjusted for survey non-response and was done by grouping cases into 
classes based on auxiliary information about survey respondents.  The purpose is to make 
certain that the frequency of groups within the sample matches the frequency of groups 
within the population and is not biased.  For the current study, the possible bias regarding 
age, ethnicity, enrollment status, and gender were considered for missing cases in the 
sample.  Related demographic information of the entire population (i.e. students invited 
to participate in the survey) was used to provide a bias weight.  This information was 
then utilized to provide a bias weight total using a case weighting method, or the 
assignment of a unique weight to each sample unit.  Specifically, using SPSS version 21 
each case was assigned a weighting factor that was determined by the proportion of the 
respective group within the population in the sample and a new frequency variable 
created and the calculated values assigned to the corresponding group (Statistics and 
SPSS tutorials, n.d.).   
Limitations/Delimitations 
This study, like all others, was limited in some respects.  This analysis relied upon 
self-reported data (i.e. parents’ education, parental involvement, and contact with 
academic advisors) meaning that accuracy of this data is completely reliant on the 
memory and honesty of the respondents.  Additionally, some aspects of social capital 
 
 
63 
may be difficult to accurately measure, for example when students were asked to rate to 
parental involvement with homework while enrolled in high school is not known why 
parents were becoming involved.  It is possible that parents my choose to help with 
homework because their child was perform poorly or it is possible that parents have high 
expectations for their children (Lee & Bowen (2006).  Furthermore, the current study did 
not include any information about the enrollment decisions of siblings or peers, both of 
which are proxies that have been included in previous investigations (Perna, 2000).  The 
measure of chilly climate was limited to the questions on the survey and thus did not 
include items related to existence of a chilly climate specifically in math or science 
courses.  The STEM Student Success Literacy survey was conducted at several 
community colleges throughout the United States, with the focus of this particular study 
being only one of those community colleges.  Additionally none of the data included for 
analysis came from any official data source such as student transcripts.  Because the 
survey data for this study was limited to students from only one community college, the 
results may not be consistent with students from other colleges and should not be 
considered generalizable with students at other community college or with four-year 
institutions throughout the United States.  Several specific delimitations for the study 
were: 1) participants were females who were at least 18 years of age, 2) participants were 
enrolled in at least one course in a community college during the spring 2013 semester, 
and 3) participants completed an online survey as opposed to an in class survey.   
Ethical Considerations 
         At this time, the Institutional Review Board (IRB) at Iowa State University has 
approved the project and the rights of all participants have been taken very seriously.  
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Application to conduct this study was approved by the IRB on March 23, 2012, with 
additional application and approval made to Sample College.  All humans involved in the 
evaluation were treated with dignity and respect.  No personal data was made public or 
became available to anyone outside of the research study, and participants were not to be 
harmed or threatened in any way during the course of the investigation.  The researcher 
took special care to ensure that all names and email addresses were kept private and not 
made public in any way.  Each participant was assigned an ID number and all personal 
data was removed.   
Summary 
         The purpose of the study was to add to the growing body of literature that is 
dedicated to the study of STEM education in the United States.  Specifically the purpose 
of this investigation was to examine the combined effect of social capital, contact with 
academic advisors, and chilly climate on the STEM aspirations and transfer intentions of 
female community college students.  This chapter presented the research questions, 
hypothesis, population, instrumentation, data collection, variables, and methods of data 
analysis.  The study utilized a quantitative research design using an independently created 
survey administered at selected community colleges throughout the United States.   
 The next two chapters will present the results of the study that have been outlined 
in this methodology section and discuss the significance of the findings and their 
implications for future research, policy, and practice.  The information gleaned from this 
work will increase the knowledge base about the persistence of community college 
students into STEM fields at four-year institutions and add to the literature about the 
factors that affect community college student retention.   
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CHAPTER FOUR. RESULTS 
 
 This chapter provides a review of the results of the study. The first section 
addresses research question number one and includes three tables: The first table includes 
demographic characteristics and other relevant variables of the entire sample of students, 
including males and females, who took the survey; the second table includes 
demographics and other relevant variables of only the female survey respondents; and the 
third table includes the female respondent variables for social capital, contact with 
academic advisors/counselors, and chilly climate.  The second section focuses on the 
comparison of students in the different transfer and STEM categories and addressed 
research questions two and three and contains the results for the ANOVA and cross 
tabulation tests.  The third section provides the results of the exploratory factor analysis 
and the development of the constructs for social capital, contact with advisors/counselors, 
and chilly climate along with other key variables that influence STEM aspirations and 
transfer intentions.  The fourth section provides the results of the confirmatory factor 
analysis (CFA) and presents the reduced measurement model.  The final section includes 
the findings of the multinomial logistic regression and provides the answers to research 
questions four and five.  
    Descriptive Statistics 
Total Sample 
 
The descriptive characteristics include: age, marital status, race/ethnicity, distance 
from college to permanent home, parental education, degree aspirations, number of math 
courses taken, STEM aspiration, and transfer intentions.     
The majority of the students who responded to the SSSL Survey were females, 
who made up 67.3% of the total population (n= 1215), while 591 students (32.7%) who 
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responded were male.  Of the students who completed the survey, 906 (50.2%) reported 
being registered as full-time students and 898 (49.8%) registered as part-time.  The 
majority of students (n = 1725, 95.8%) lived 50 or fewer miles from the campus that they 
attend.  Therefore commuting to class did not appear to be a major issue for the vast 
majority of respondents.  
The majority of the survey respondents were within the traditional college age (n 
= 773, 44.4%) and reported to be between the ages of 18–24.  The other percentages are 
indicated as follows: 16.7% reported that they were between the ages of 25–29; 23.0% 
reported they were between 30–40; 13.9% reported they were between 41–55; and 2.2% 
reported that they were older than age 55.  When examining interest in STEM within 
these age groups it was discovered that 43.1% of students within the 18–24 age group 
were considering a STEM choice.  However, a little more than half of the students who 
indicated interest in STEM were beyond the traditional college age.  Specifically, 18.8% 
of students in the 25–29 age group 23.0% in the 30–40 age group, and 13.9% in the 41–
55 age group indicated a STEM intention.    
When asked to indicate their race/ethnicity the majority of students (n = 677, 
37.6%) indicated that they were White. The second largest majority (n = 587, 32.6%) 
indicated that they were Hispanic/Latino, 16.6% (n= 299) indicated Black/African 
American, 5.1% (n= 91) indicated Asian, 0.5% (n=9) indicated Native Hawaiian or 
Pacific Islander, 0.3% (n=6) were American Indian or Alaskan Native, 5.2% (n=94) were 
two or more races, and 2.1% (n=38) indicated unknown race/ethnicity.   
An important indicator of socioeconomic status is parental education, which also 
functions as an indicator of status as a first-generation college student.  Specifically, 136 
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(6.4%) students reported that their father attended or completed elementary school, 262 
(12.4%) reported some high school, 576 (27.3%) high school graduate, 301 (14.2%) 
some college, 179 (8.5%) an associate’s degree, 269 (12.7%) a bachelor’s degree, 23 
(1.1%) some graduate school, and 181 (8.6%) a graduate degree.  138 (6.5%) students 
reported that their mother attended or completed elementary school, 241 (11.4%) 
reported some high school, 561 (26.6%) high school graduate, 369 (17.5%) some college, 
229 (10.9%) an associate’s degree, 291 (13.8%) a bachelor’s degree, 24 (1.1%) some 
graduate school, and 184 (8.7%) a graduate degree.  These results indicated that a large 
number of students (n=974, 46.1%) met the criteria to be classified as a first generation 
college student.    
Generally a strong background in mathematics is recommended when students are 
interested in pursuing an education in a STEM field.  As a part of the survey, students 
where asked to indicate the number of math courses they had taken in high school or 
enrolled in at college.  A large percentage (40.4%) of students indicated that they had 
taken between 3 and 6 math courses, 27.2% of all respondents indicated that they had 
taken between 7 and 9 courses, and 6.2% of students reported that they had taken more 
than 9 math courses.  These numbers suggest that many students are completing math 
courses that are needed to successfully enter many STEM fields.   However, a small 
number of students (26.2%) indicated that they had only taken between 0 and 2 math 
courses.  The latter number is somewhat discouraging because it indicates that these 
students are ill-prepared to directly enter STEM education as many of these fields require 
the utilization of higher level mathematics.           
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Students who responded to the survey revealed high levels of aspiration for 
success in higher education.  When asked to indicate their transfer intentions, 1421 
students self-reported that they intend to transfer to a four-year college or university.  
Specifically, 1284 students (71.1%) indicated that they intended to transfer to a four-year 
public university and 137 students (7.6%) to a private four-year college or university.  
When asked if they would major in STEM upon transfer, 575 students (26.5%) indicated 
a yes response while 860 (39.6%) indicated no.  When asked to indicate the highest 
degree they desired to attain, 4 (0.2)% students indicated that they were taking class and 
not pursuing a degree, 9 (0.5%) indicated a vocational certificate, 49 (2.5%) indicated an 
associates degree or equivalent, 149 (7.7%) said their goal is to obtain at least a 
Bachelor’s degree, 325 (16.9%) indicated bachelor’s degree and maybe more, 503 
(26.2)% a Master’s degree, 603 (31.4%) a doctoral degree, and 281 (14.6%) a Medical 
degree.  Key descriptive statistics are found in Table 4.1.  See Appendix E for remaining 
variables.    
Population 
The first research question was answered using descriptive statistical analysis, 
including frequency counts.  As reported above, the majority of the students who 
responded to the SSSL Survey were females, making up 67.3% of the students (n= 1215) 
in the total sample (Table 4.1). Of these students, 96% (n=1160) lived within 50 miles of 
the campus that they attend.  Therefore, much like the combined student population, 
commuting to class did not present an issue for the vast majority of respondents. A small 
majority of the total population of female students reported being enrolled as part-time 
students (n = 625, 51.6%) while 48.4% (n = 586) were registered full-time. 
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Table 4.1 Key demographics for all male and female sample college participants-- 
Frequency 
       Transfer intent   
     Yes: Yes: 
 Total No Non-STEM STEM 
 (n=1806) (n=386) (n=851) (n=569) 
Variable N % N % n % N % 
         
Gender         
Male 591 32.7 103 32.7 212 25.1 255 45.2 
Female 1215 67.3 212 66.9 633 74.9 309 54.8 
Total 1806  315  845  564  
Missing (nonresponse) 363  2  6  5  
Age         
18-24 773 44.4 77 24.8 431 53.5 237 43.2 
25-29 317 18.2 62 20.0 134 16.7 103 18.8 
30-39 328 18.9 73 23.5 127 15.8 118 21.5 
40-55 284 16.3 81 26.1 102 12.7 85 15.5 
>55 38 2.2 17 5.5 11 1.4 6 1.1 
Total 1740  310  805  549  
Missing (nonresponse) 429  7  46  20  
Enrollment status         
Full time  906 50.2 117 37.0 437 52.0 315 55.7 
Part time 898 49.8 199 63.0 404 48.0 251 44.3 
Total 1804  316  841  566  
Missing (nonresponse) 365  1  10  3  
Transfer intention         
4-year public 1284 71.1   765 89.9 519 91.2 
4-year private college 137 7.6   86 10.1 50 8.8 
Private 2-year college 23 1.3       
Public 2-year college 46 2.5       
No intent to transfer 317 17.5 317      
Total 1807    851    
Missing (nonresponse) 362        
STEM major choice         
Yes 575 40.1     569  
No 860 59.9   851    
Total 1435        
Missing (nonresponse) 734        
Transfer STEM 1806  386 21.4 851 47.1 569 31.5 
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A majority 54% (n= 167) of students who indicated that they intend to major in a 
STEM field were registered full-time while the remaining 46% (n=142) were registered 
part-time.  A majority 51.6% (n=325) of students who intend to transfer and not major in 
STEM were registered full-time, while 48.4% (n=305) of these students were registered 
part-time.  In contrast, a majority 67% (n=142) of students who did not intend to transfer 
were registered part-time while a smaller number (33%, n=70) of students in this 
category were registered full-time. 
Most of the female students (n = 526, 45.2%) at Sample College were between 
the ages of 18–24 with the other percentages indicated as follows: 19.8% between the 
ages of 25 – 29, 18.3% between 30 – 39, 15.4% between 40 – 55, and 1.4% greater than 
age 55.  Of the females who indicated a STEM intention, the vast majority (n=136, 
45.6%) were in the 18 – 24 age group, while 54 (18.1%) of the females from the 25 -30 
age group, 57 (19.1%) from the 30 – 39 age group, and 49 (16.4%) from the 40 - 55 age 
group indicated STEM intention.  Most of the females who indicated that they intend to 
transfer but not major in STEM (n=324, 53.9%) were in the 18 – 24 age group, while 115 
(19.1%) of the females from the 25 -30 age group, 88 (14.6%) from the 30 – 39 age 
group, and 69 (11.5%) from the 40 - 55 age group did not intend to major in STEM. 
When asked to indicate their race/ethnicity, the majority of students (n = 443, 
37%) indicated that they were White. The second largest majority (n = 400, 33.1%) 
indicated that they were Hispanic/Latino, followed by Black/African American (n= 205, 
16.9%), Asian (n= 60, 4.9%), Native Hawaiian or Pacific Islander (n=6, 0.5%), American 
Indian or Alaskan Native (n=5, 0.4%), two or more races (n=66, 5.5%), and 
race/ethnicity is unknown (24, 1.9%). When STEM intention was analyzed by 
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race/ethnicity, the percentages of female students who intended to major in STEM at 
transfer and those who did not intend to major in STEM at transfer were fairly consistent 
with the combined male/female student responses.  Of the female students who intended 
to major in STEM, the majority (n=118, 38.2%) was White.  The second largest majority 
(n = 101, 38.2%) was Hispanic/Latino, followed by Black/African American (48, 15.5%), 
Asian (19, 6.1%), two or more races (14, 4.5%), and unknown race/ethnicity (7, 2.3%).  
Of the female students who did not intend to major in STEM, the majority (n=220, 35%) 
was White.  The second largest majority (n = 217, 34.6%) indicated being 
Hispanic/Latino, followed by Black/African American (111, 17.7%), Asian (27, 4.3%), 
two or more races (33, 5.3%), and unknown race/ethnicity (14, 2.2%).   
A large percentage of female students (n = 831, 69%) reported that their mother 
had earned less than a bachelor’s degree, and a similarly a large number (76%, n=906) 
reported that their father had also earned less than a bachelor’s degree.  However, 22% 
(n= 257) reported that their father held a bachelor’s or graduate degree, and 21% (n= 
248) indicated that their mother held a bachelor’s or graduate degree.  Of the female 
students who intended to transfer and select a major in STEM, 16% (n=49) indicated that 
their father held a bachelor’s degree, and 14.5% (n=44) who intend to transfer but not 
major in STEM indicated that their father held a bachelor’s degree.  Of the female 
students who intend to transfer into STEM, 14.5% (n=44) indicated that their mother held 
a bachelor’s degree, and 11.8% (n=74) who plan to transfer but not into STEM indicated 
that their mother has a bachelor’s degree.   
Frequency results indicated that female students are taking courses in 
mathematics. A large percentage (50.7%, n=616) of students indicated that they had 
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taken between 3 and 6 math courses, 29.7% (n=361) indicated that they took between 7 -
9 courses, and 7.0% (n=85) of students self-reported that they had taken 10 or more math 
course. A smaller number of students (12.6%, n=153) indicated that they took 0 and 2 
math courses.  These numbers suggest that many students are completing math courses 
that are needed to successfully enter many STEM fields.  Of the female students who 
indicated that they intend to transfer and major in STEM, 36.9% (n=114) indicated that 
they had taken between 7 – 9 math courses, while 10.7% (n=33) indicated that they took 
10+ courses.  When students indicated that they would transfer but not select a major in 
STEM, 29.5% (n=187) indicated that they had taken between 7 – 9 math courses, while 
6% (n= 38) had taken 10+ math courses.  These last two sets of numbers indicated that 
many of the females at SSSL Sample College completed the necessary math courses 
needed to be successful in STEM education. 
The majority of females (n = 637, 67.3%) indicated that they were not intending 
to pursue STEM education at the time of transfer. Slightly less then one-third (32.7%, 
n=309) of the total female population (n=946) indicated that they intended to major in 
STEM at the time of transfer to a public or private four-year college or university.  
Females who responded to the survey revealed a high level of aspiration for success in 
higher education.  When asked to indicate their transfer intentions, a large majority 
(n=942, 77.9%) indicated that they intended to transfer to a four-year institution; while 
only 212 (17.5%) marked that they did not intend to transfer to a four-year college or 
university.  When asked to indicate the highest degree they desired to attain, 99 (8.1%) 
students said that their goal was to obtain at least a Bachelor’s degree, 198 (16.3%) 
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indicated bachelor’s degree and maybe more, 315 (25.9)% a Master’s degree, 352 
(29.1%) a doctoral degree, and 206 (17.0%) a Medical degree. 
When transfer intension and STEM aspiration are analyzed together the results 
indicate that the majority of female students (n=633, 52.3%) indicated that they intend to 
transfer but not major in STEM, while a smaller percentage of students (n=309, 25.5%) 
intend to transfer and choose a major in STEM.  269 female students (22.2%) do not 
intend to transfer. The key descriptive statistics specific to female respondents are 
displayed in Table 4.2.  The remaining female descriptive statistics are found in 
Appendix F. 
Social Capital, Access to Academic Advisors/Counselors, and Chilly Climate 
Appendix G presents the descriptive statistics for social capital, contact with 
advisors/counselors, and chilly climate component of the survey.  In regards to social 
capital and contact with advisors/counselors, students were asked a variety of questions 
that addressed parental involvement in high school and participation with and the 
effectiveness of academic advisors and counselors regarding the transfer process, 
respectively.  For the chilly climate component of the survey, students were to answer 
survey questions indicative of their comfort level in the classroom or at the institution. 
For the social capital within the family component of the survey, students were asked a 
series of questions about parental involvement and access to academic 
advisors/counselors. 
 
 
 
 
 
74 
Table 4.2 Key demographics for female student population at Sample College  
       Transfer intent   
     Yes: Yes: 
 Total No 
Non-
STEM STEM 
 (n=1211) (n=269) (n=633) (n=309) 
Variable N  % n  % n  % n  % 
Age         
18-24 526 45.2 46 22.2 324 53.9 136 45.6 
25-29 231 19.8 47 22.7 115 19.1 54 18.1 
30-39 213 18.3 57 27.5 88 14.6 57 19.1 
40-55 179 15.4 50 24.2 69 11.5 49 16.4 
>55 16 1.4 7 3.4 5 0.8 2 0.7 
Total 1165  207  601  298  
Missing (nonresponse) 50  5  32  11  
Enrollment status         
Full time  586 48.4 70 33.0 325 51.6 167 54.0 
Part time 625 51.6 142 67.0 305 48.4 142 46.0 
Total 1211  212  630  309  
Missing (nonresponse) 4  0  3  0  
College math & science courses 
taken         
0-2 courses 153 12.6 41 19.3 68 10.7 30 9.7 
3-6 courses 616 50.7 111 52.4 340 53.7 132 42.7 
7-9 courses 361 29.7 50 23.6 187 29.5 114 36.9 
10+ courses 85 7.0 10 4.7 38 6.0 33 10.7 
Total 1215  212  633  309  
Transfer intention         
4-year public 843 69.6   566 89.4 277 89.6 
4-year private college or university 99 8.2   67 10.6 32 10.4 
Private 2-year college 19 1.6       
Public 2-year college 38 3.1       
No intent to transfer 212 17.5       
Total 1211    633    
Missing (nonresponse) 4        
STEM major choice         
Yes 309 32.7     309  
No 637 67.3   633    
Total 946        
Missing (nonresponse) 269        
Transfer STEM 1211  269 22.2 633 52.3 309 25.5 
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Specifically, students were asked to indicate: 1) how often their parents or other 
adults spent time just talking to them; 2) how often their parents discussed their academic 
progress with them; and 3) how much their parents spent time with them on their 
homework.  For the first question, 76.4%, (n=234) of females who intended to transfer 
into STEM, 75.4%, (n=472) who intended to transfer but not into STEM, and 72.8% 
(n=152) who did not intend to transfer indicated that their parents talked to them at least 
several times a month.  When respondents were asked in the second question to indicate 
whether their parents discussed their academic progress in school with them during high 
school, results indicated that 53.7%, (n=165) of females who intended to transfer into 
STEM, 52.6%, (n=329) who intended to transfer but not into STEM, and 50.2% (n=105) 
who did not intend to transfer talked at least several times per month about their progress 
in school.  In the third question, when students were asked to indicate how much time 
that, while in high school, their parents spent working with them on their homework, the 
result showed that 62.4%, (n=193) of females who intended to transfer into STEM, 
59.6%, (n=375) who intended to transfer but not into STEM, and 56.9% (n=120) who did 
not intend to transfer had help from their parents only a few times a year or never or very 
rarely. 
As part of the survey, students were asked to indicate their involvement with 
institutional agents such as academic advisors and counselors regarding their educational 
plans and the transfer process.  Six survey questions were used to signify this association.  
In the first question, students were asked to indicate if information received from 
academic advisors/counselors was helpful in the transfer process. 54.8%, (n=148) of 
females who intended to transfer into STEM, 51.0%, (n=320) who intended to transfer 
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but not into STEM, and a much smaller 28.4% (n=59) who did not intend to transfer said 
the information that they received was helpful.  In a second question, students were asked 
if they talked about what courses to take, requirements, and educational plans with 
academic advisors. 77.3% (n=238) of those who intended to transfer and major STEM, 
74.2%, (n=466) who did not intend major in STEM at transfer, and 70% (n=147) of 
females who did not intend to transfer indicated that they had previously talked with 
advisors about courses, requirements, and educational plans.  A third question asked if 
students discussed their plans for transferring to a four-year college or university with an 
academic advisor.  A majority of students (65.2%, n=200) who intend to transfer into a 
STEM major and a majority (61.6%, n=427) of students who intend to transfer, but not 
major in STEM, self-reported that they had met with an advisor.  However, only 17.6% 
(n=37) of students who do not intend to transfer met with an advisor.  A fourth question 
asked students to report if academic advisors/counselors identified the courses needed to 
meet the general education/major requirements of a four-year college or university that 
they were interested in attending.  A majority (64.6%, n=68) of females who intended to 
transfer into STEM, 62.0%, (n=389) who intended to transfer but not into STEM, and 
only 38.0% (n=80) who did not intend to transfer reported that they received this type of 
help from advisors.  
Four questions from the survey were tied directly to chilly climate.  For the first 
question, female students were asked if they felt like they were treated respectfully in 
class; 90.6% (n=280) of females who intended to transfer into STEM, 90.6% (n=574) 
who intended to transfer but not into STEM, and 90.1% (n=191) who did not intend to 
transfer felt like they were treated respectfully.  Secondly, students were asked to indicate 
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if they felt like they did not fit in.  The majority (79.0%, n=144) of females who intended 
to transfer into STEM, 82.2% (n=472) who intended to transfer but not into STEM, and 
76.9% (n=163) who did not intend to transfer reported that they never felt like they did 
not fit in.  Thirdly, survey participants were asked to indicate if they were ignored when 
they tried to participate in class discussions or ask questions.  The majority (90.7%, 
n=277) of females who intended to transfer into STEM, 91.9% (n=572) who intended to 
transfer but not into STEM, and 91.5% (n=194) who did not intend to transfer reported 
that they did not feel that they were ignored in class.  Finally students were asked if they 
felt the instructor expressed a lack of confidence in their ability to succeed in class.  Most 
(84.4%, n=261) of the female students who intended to transfer into STEM, 84.9%, 
(n=537) who intended to transfer but not into STEM, and 85.8% (n=180) who did not 
intend to transfer reported that they rarely or never felt that the instructor expressed a lack 
of confidence in them.  See appendix G. 
                                        Comparative Statistics 
Research questions two and three ask, “Are there statistically significant 
differences between demographic variables such as age, race/ethnicity, enrollment status, 
parental education, and number of math courses taken and the female students transfer 
intentions and STEM aspirations” and “are there statistically significant differences 
between observed variables posited for social capital within the family, access to 
academic advisors/counselors, and chilly climate for and the female students intentions 
and STEM aspirations among three groups of students: 1) those who do not intend to 
transfer, 2) those who intend to transfer and not major in STEM, and 3) those who intend 
to transfer and major in STEM.” A series of analysis of variance (ANOVA) tests and two 
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cross-tabulations were conducted on specific demographic, social capital, access to 
academic advisors/counselors, and the chilly climate variables of female students at 
Sample College.  The decision to use an ANOVA test or a cross-tabulation was the result 
of the characteristics of the dependent variables.  If the dependent variable was 
continuous (i.e. age, level of parental education), an ANOVA test was conducted.  If the 
dependent variable was categorical (i.e. enrollment status, ethnicity), then a cross-
tabulation was conducted (Chen, 2013).      
ANOVA compared group means of age, level of parental education, number of 
math courses taken, social capital within the family, access to academic 
advisors/counselors and information, and chilly climate among the three groups of female 
students: those who did not intend to transfer, those who intended to transfer and not 
major in STEM, and those who intended to transfer and major in STEM.  These variables 
were chosen as a result of EFA and CFA testing. Follow-up (post hoc) testing was 
conducted on significant ANOVA tests to determine which groups of female students 
differed significantly.  These tests included either a Tukey HSD test or a Games-Howell 
test.  To determine which post hoc test was to be utilized, a Levene’s test for 
homogeneity was conducted.  If this test was significant, the assumption of equal 
variances could not be justified and a Games-Howell test was utilized.  If the Levene’s 
test was not significant, the assumption of equal variance was met, and a Tukey HSD test 
was used.  
ANOVA results (see table 4.3) indicated there was a significant difference in the 
three groups of students on age of the respondents F(2,1159)=35.78, p < .000.  Because 
the Levene test of homogeneity was significant (12.929, p<.001), the Games-Howell 
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follow-up testing was used.  Within group (post hoc) comparisons indicated that the mean 
score (M=33.69, SD=11.16) for those who do not intend to transfer was significantly 
different (p < 0.05) than the mean score for both of the other groups, i.e. those who intend 
to transfer and major in STEM (M=29.47, SD=29.47) and for those who intend to 
transfer and not major in STEM (M=27.48, SD=9.25).  Significant differences (p < 0.05) 
were also found between the mean scores of students who intend to transfer and major in 
STEM and the mean scores of students in both of the other groups.  In addition, 
significant differences were noted between the means scores of students who intend to 
transfer and not major in STEM and the mean scores of students in the other two groups.   
A one-way ANOVA also indicated significant differences in the three groups on 
the mother’s level of education F(2,1160)=6.85, p<.001. Because the Levene test of 
homogeneity was significant (3.61, p<.05), Games-Howell follow-up testing was used.  
These follow-up tests indicated that the mean score (M=3.62, SD=1.69) for those who 
did not intend to transfer was significantly different (p< 0.05) than the mean score 
(M=4.17, SD=1.93) for those who intended to transfer and major in STEM.  In addition, 
the mean score for those who did not intend to transfer was significantly different 
(p<0.05) than the mean score (M=4.07, SD=1.92) for those who intended to transfer and 
not major in STEM.  One-way ANOVA indicated significant differences in the three 
groups was on the father’s level of education F(2,1092)=3.98, p=.019.  Because the 
Levene test was significant (5.37, p< .05), Games-Howell post hoc test was used.  The 
tests indicated that the mean score for those who did not intend to transfer (M=3.67, 
SD=1.82) was significantly different (p<.05) than the mean score of those who those who 
intended to transfer and select a major in STEM (M=4.13, SD=2.05).       
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A one-way ANOVA indicated significant differences in the three groups on the 
number of math courses that a student had previously taken F(2,1202)=15.71, p<.001.  
Post hoc tests indicated that the mean score (M=2.12, SD=.782) for those who did not 
intend to transfer was significantly different (p < 0.05) than the mean score (M=2.49, 
SD=.771) for those who intended to transfer and major in STEM.  In addition, significant 
difference was also noted between those who did not intend to transfer and those who 
intended to transfer and not major in STEM (M=2.31, SD=.741) as well as those who 
intended to transfer and major in STEM and those who intended to transfer and not major 
in STEM).   
A one-way ANOVA indicated significant differences in the three groups on 
contact with academic advisors/counselors and transfer information F(2,1199)=20.31, p < 
.001.  Follow-up testing indicated that the mean score for those who did not intend to 
transfer was significantly different (p < 0.05) than the mean score of those who intended 
to transfer and major in STEM.  Additionally, a significant difference was found between 
the mean scores of those who intended to transfer and not major in STEM and those who 
did not intend to transfer.  There is also a difference in the mean score for those who did 
not intend to transfer (M=4.13, SD=1.63) and both groups that intended to transfer, i.e. 
transfer in STEM (M=4.93, SD=1.56) and transfer non-STEM (M=4.81, SD=1.68).  One-
way ANOVA indicated no significant differences in the three groups on social capital 
within the family F(2,1183)=.199, p= .820 and no significant differences in the three 
groups on chilly climate F(2,1199)=.183, p=.833. See table 4.3.  
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Table 4.3 One-way Analysis of Variance Table Comparing STEM Transfer 
 Groups on Social Capital, Contact with Advisors/Counselors and Chilly Climate 
Source Df SS MS F P 
      
Age      
Between groups 2 7067.32 3533.66 35.78 <.001 
Within groups 1159 114468.16 98.77   
Total 1161 121535.48    
      
Math Intensity      
Between groups 2 18.57 9.29 15.71 <.001 
Within groups 1208 713.82 0.59   
Total 1210 732.39    
      
Mother's Education     
Between groups 2 48.12 24.58 6.85 <.001 
Within groups 1160 476.88 3.52   
Total 1162 4125.00    
      
Father's Education     
Between groups 2 28.20 14.10 3.98 0.019 
Within groups 1092 3864.29 3.54   
Total 1094 3892.49    
      
Social Capital      
Between groups 2 0.62 0.31 0.20 0.820 
Within groups 1183 1848.26 1.56   
Total 1185 1848.88    
      
Institutional Agents     
Between groups 2 109.16 54.58 20.31 <.001 
Within groups 1199 3222.63 2.69   
Total 1201 3331.79    
      
Chilly Climate      
Between groups 2 0.15 0.08 0.18 0.833 
Within groups 1199 494.77 0.41   
Total 1201 495.92       
Transfer and STEM aspirations recoded as 0=no transfer, 1=transfer non-STEM, 2=transfer STEM.  Math 
classes recoded: 1=0-2, 2=3-6, 3=7-9, 4=10+. Mother’s education recoded as: 1=elementary school or less, 
2=some high school, 3=high school graduate, 4=some college, 5=associate degree from two year college, 
6=Bachelor’s degree, 7=some graduate school, 8=Graduate degree. Father’s education recoded as: 
1=elementary school or less, 2=some high school, 3=high school graduate, 4=some college, 5=associate 
degree from two year college, 6=Bachelor’s degree, 7=some graduate school, 8=Gradate degree. Access to 
and knowledge from institutional agents transformed into aggregate variable using questions 38_2, 38_4, 
38_5, 38_6. Chilly Climate was computed into aggregate variable using questions 43_1, 43_5, 43_6, and 
43_7. Social Capital recoded into aggregate variable using questions 25_8, 25_9, and 25_10.  
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Table 4.4 Means and standard deviations comparing the three STEM transfer groups---
Age, mother’s education and father’s education  
  Age Mother's Education Father's Education 
  n 
               
M SD N M SD N M SD 
No Transfer 263 33.69 11.155 255 3.62 1.69 236 3.67 1.82 
Transfer STEM 298 29.47 10.146 295 4.17 1.93 284 3.13 2.05 
Transfer non-STEM 601 27.48 9.246 613 4.07 1.92 575 3.96 1.82 
          
Total 1162 29.39 10.231 1163 3.99 1.88 1095 3.94 1.89 
 
 
Table 4.5 Means and standard deviations comparing the three STEM transfer groups---
Social Capital, Advisors/Counselors and Chilly Climate  
 Social Capital Advisors/Counselors Chilly Climate 
  N M SD N M SD N M SD 
No 
Transfer 264 3.23 1.26 265 4.13 1.63 267 1.58 0.686 
Transfer 
STEM 304 3.19 1.27 308 4.93 1.56 306 1.56 0.626 
Transfer 
non-STEM 618 3.26 1.24 629 4.81 1.68 629 1.55 0.632 
Total 1186 3.24 1.25 1202 4.69 1.67 1202 1.56 0.643 
 
 
Table 4.6 Means and standard deviations comparing three STEM transfer 
groups ---Math intensity 
 Math Intensity   
          N                 M        SD   
No Transfer 269 2.13 0.782   
Transfer STEM 309 2.49 0.812   
Transfer non-
STEM 633 2.31 0.741   
Total 1211 2.31 0.778   
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A cross-tabulation test was used to display a breakdown of data between 
variables.  Table 4.7 presented the results for cross-tabulation on enrollment status.  A 
significant relationship (p<.001) was found between TransSTEM and enrollment status.  
The Pearson Chi-square statistic was 26.638 (df=2).  According to the data, 54.0% 
(n=167) of female students who intended to transfer and major in STEM were registered 
as full-time while 46% (n=142) were registered part time.  For female students who 
intended to transfer and not major in STEM, 51.6% (n=325) were registered full-time 
while 48.4% (n=305) of students were registered part-time.  These numbers are in stark 
contrast to the percentages of students who did not intend to transfer, where only 34.7% 
(n=93) were full-time students and 65.3% (n=175) were registered part-time. 
As shown in Table 4.8, 34.8% (n=118) of the students who intended to transfer 
into STEM were White, while 21.8% (n=74) were Black, 30.1% (n=102) were Latino, 
and 13.3% (n=45) were Asian.  In addition, 32.4% (n=221) of the students who intended 
to transfer and not major in STEM were White, 26.1% (n=178) were Black, 32.6% 
(n=222) were Latino, and 8.9% (n=61) were Asian.  The results also indicated that 35.0% 
(n=103) of students who did not intend to transfer were White, while 22.1% (n=65) were 
Black, 29.3% (n=86) were Latino, and 13.6% (n=40) were Asian. Chi-square was used to 
test for the existence of a relationship between the two variables.  Results of the chi-
square tests yielded the following findings.  The Chi-square statistic for race/ethnicity 
was 17.006 (df=2) and was not significant.  Thus, no significant relationship was found 
between the dependent variable and the race/ethnicity of the respondents.  
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Table 4.7 Cross-tabulation on enrollment status for transfer STEM 
   transferSTEM  
   No transfer 
Transfer 
to STEM 
Transfer 
non-
STEM Total 
Enrollment 
Status Fulltime Count 93 167 325 585 
  Expected Count 15.9 28.5 55.6 100 
  
% within 
transferSTEM 34.7% 54.0% 51.6% 48.5% 
       
 Parttime Count 175 142 305 622 
  Expected Count 28.1 22.8 49 100 
  
% within 
transferSTEM 65.3% 46.0% 48.4% 51.5% 
       
Total  Count 268 309 630 1207 
  Expected Count 22.2 25.6 52.2 100 
  
% within 
transferSTEM 100.0% 100.0% 100.0% 100.0% 
 
Table 4.8 Cross-tabulation on Race/Ethnicity for transfer STEM 
   transferSTEM  
   
Transfer 
not to 
STEM 
Transfer 
to 
STEM 
No 
transfer Total 
Race / 
Ethnicity White Count 221 118 103 442 
  % within 32.4% 34.8% 35.0% 33.6% 
 Black Count 178 74 65 317 
  % within 26.1% 21.8% 22.1% 24.1% 
 Latino Count 222 102 86 410 
  % within 32.6% 30.1% 29.3% 31.2% 
 Asian Count 61 45 40 146 
  % within 8.9% 13.3% 13.6% 11.1% 
       
Total   Count 682 339 294 1315 
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Exploratory Factor Analysis 
The exploratory factor analysis (EFA) was conducted to explore the constructs 
configuration among the variables to allow the researcher to identify correlations among 
factors and eliminate any non-significant factors (Tabachnick & Fidell, 2007).  The 
selection of variables was based on previous investigative work included in the literature 
review, and, as a result of this review, seven variables were identified for social capital, 
six variables for contact with academic advisors/counselors, and seven variables for 
chilly climate.  Tables 4.9 – 4.10 include the summarized findings of EFA analysis for 
the constructs of social capital, access to academic advisors/counselors, and chilly 
climate. 
The exploratory factor analysis was conducted using SPSS 21.0 with varimax 
rotation. Using principle component extraction, SPSS indentified three components (or 
constructs) with eigenvalues greater than 1.  Many of the factors’ loadings were greater 
than .60, indicating good results.  Items with factor loadings greater than .75 were kept 
for use in confirmatory factor analysis (CFA), and items such as “eat main meal with you 
around a table” and “I felt I was treated respectfully in class” were dropped from further 
analysis.  Kline (2011) suggests that factor loading around .90 is excellent, .80 is very 
good, .70 is adequate, .60 is questionable, and .50 or lower is unacceptable. Based on the 
reliability test, all the constructs had a good alpha level which were bigger than 0.7, 
indicating good internal consistency (Tabachnick & Fidell, 2007). 
Social Capital.  The first construct, social capital in the form of parental 
involvement, produced an eigenvalue of 3.976.  The KMO measure of sampling 
adequacy was .876 and the Bartlett’s test of sphericity showed a statistical significance of 
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(p<.001), indicating good relationships among the variables and adequacy for conducting 
EFA.  Those results are shown in table 4.9.  This construct had loading factors that 
ranged from 0.686 to 0.839 and had a high alpha level score (alpha= .871), indicating a 
good internal reliability (Tabachnick & Fidell, 2007).  All social capital items came from 
survey question number 24, measured with a 5-point Likert scale, with choices ranging 
from strongly disagree to strongly agree.  The means for the variables identified in the 
construct ranged from 2.12 to 4.00.  Three of these items had factor loadings greater than 
.75: Question 24_5 (discussed your progress in school with you, 839), Question 24_4 
(spent time working with you on your homework, .779), and Question 24_3 (spent time 
talking to you, .765).  
 
Table 4.9 Factor Analysis for Parental Involvement (alpha = .871) 
Variable       
Discuss your progress in school with you                                                        0.839  
Work with you on your homework    0.779  
Spend time talking with your friends    0.765  
Spend time just talking to you   0.752  
Discuss book, films, or television programs with you  0.721  
Participate in school related activities (e.g., Parent-Teacher Association)  0.715  
Eat the main meal with you around a table  0.696  
 
 
 Contact with academic advisors/counselors and information.  The second 
construct, contact with academic advisors/counselors and access to information, produced 
an eigenvalue of 3.74.  The KMO measure of sampling adequacy was .801, and the 
Bartlett’s test of sphericity showed a statistical significance of (p<.001).  The results are 
presented in table 4.10. This construct had loading factors that ranged from 0.698 to 
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0.847 and had a high alpha level score (alpha= .878).  The construct for access to 
academic advisors/counselors consisted of a series of items from survey question number 
37.  These questions asked students to rate their participation with academic 
advisors/counselors in regards to the transfer process from a community college to a four-
year institution.  Specifically students were asked to indicate the extent, on a 7-point 
Likert scale, ranging from strongly agree to strongly disagree. The means of the variables 
in the construct ranged from 3.70 to 5.23. Five of these items had factor loadings greater 
than .75: Question 37_5 (I discussed my plans for transferring to a four-year college or 
university with an academic counselor, .846).  Question 37_6 (advisors/counselors 
identified courses needed to meet the general education/major requirements of a four-
year college or university I was interested in attending, .814), Question 37_1 (I consulted 
with academic advisors/counselor regarding transfer, .806), and Question 37_2 
(Information received from academic advisors/counselors was helpful in the transfer 
process, .796).     
Table 4.10 Exploratory Factor Analysis: Academic advisors/counselors (alpha=.878) 
Variables Factor loading 
    I discussed my plans for transferring to a four year college or 
university with an academic advisor/councilor   0.846  
     Advisors/counselors identified courses needed to meet the general 
education/major requirements of a four-year college or university I was 
interested in attending. 
 0.814  
    I consulted with academic advisors/counselor regarding transfer  0.806  
    Information received from academic advisors/counselors was helpful 
in the transfer process.  0.796  
    I talked with an advisor/counselor about courses to take, requirements, 
and education plans.  0.772  
    
I met with academic advisors /counselors on a regular basis.  0.692  
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 Chilly Climate. The third construct, chilly climate, produced an eigenvalue of 
3.39.  The results are presented in table 4.11.  The KMO measure of sampling adequacy 
was .832 and the Bartlett’s test of sphericity showed a statistical significance of (p<.001).  
This construct had loading factors that ranged from -0.377 to 0.819 and an alpha level of 
.704.  The construct of chilly climate within the institution involved four questions from 
survey question number 42.  The question asked students to rate the classroom 
environment, on a 5-point Likert scale ranging from always to never, they experienced 
while enrolled in college. The means of the variables in the construct ranged from 1.33 to 
4.44. Four of these items had factor loadings greater than .75: Question 42_3, (I felt 
isolated in class, .819), Question 42_7, (I was ignored when I tried to participate in class 
discussions or ask questions, .800), Question 42_6, (I felt like I did not fit in, .768) and 
Question 42_5, (Instructor or students made prejudiced comments that made me 
uncomfortable, .746).  
Table 4.11: Exploratory Factor Analysis: Chilly Climate (alpha=.704) 
Variables Factor loading 
    
I felt isolated in class  0.819  
I was ignored when I tried to participate in class discussions or ask 
questions  0.800  
I felt like I did not fit in  0.768  
Instructor or students made prejudiced comments that made me 
uncomfortable  0.746  
Instructor expressed a lack of confidence in my ability to succeed in 
class  0.628  
Class size made it difficult to ask questions  0.607  
I felt I was treated respectfully in class  -0.383  
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Confirmatory Factor Analysis 
Previously EFA was conducted to discover the makeup of the constructs that 
influenced the survey respondents. Confirmatory factor analysis is done for the purpose 
of trimming down the number of questions and producing an optimal model fit.  
Confirmatory factor analysis (CFA) was conducted using M-plus version 7. As indicated 
in Chapter Three, missing data was replaced utilizing the EM method with SPSS 
statistical software.  The model was tested for all female survey participants (n=1425).  
Table 4.14 includes the details of the model fit indices.   
Reduced Measurement Model 
Several items in the EFA results were removed from further analysis for the 
purpose of obtaining a better model fit.  The results of the EFA allowed the researcher to 
reduce the number of items that were included in the final measurement model by 
eliminating items with loading factors less then .75 from the different constructs.  For 
example, four items were removed from the social capital construct.  Question 24_1 
(Discuss books, films, or television programs with you, .73), Question 24_2 (Eat the main 
meal with you around a table, .69), Question 24_7 (spend time talking with your friends, 
.752), and Question 25_6 (participate in school related activities, .72) were removed.  
Question 24_7 did have a loading factor above .75 but was removed to produce better 
model fit.  Two items were removed from the contact with academic advisors/counselors 
construct: Question 37_3 (I met with academic advisors/counselors on a regular basis, 
.692) and Question 37_1 (I consulted with academic advisors/counselors regarding 
transfer, .806).  Question 37_7 did have a loading factor above .75 but was removed to 
produce better model fit.  Three items were deleted from the chilly climate construct: 
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Question 42_1 (I felt like I was treated respectfully in class, -0.383), Question 42_2 (class 
size made it difficult to ask questions, .607), and Question 42_3 (instructor expressed a 
lack of confidence in my ability to succeed in class, .628).  Question 42_1 produced a 
negative loading factor because of the positive wording, and as a result of the negative 
loading factor, it was removed from further analysis.  By removing these items, the 
model fit improved significantly for each of the three constructs.  
The exploratory factor analysis produced three constructs: social capital within 
the family, access to academic advisors/counselors regarding the transfer process, and the 
experience of chilly climate within the classroom.  The constructs were further analyzed 
using confirmatory factor analysis. 
CFA Model Results 
A confirmatory factor analysis (CFA) was conducted via M plus 7 software with 
the imputed data set.  The model fit was analyzed based on Chi-square (X2), CFI, and 
REMSEA. Table 4.12 includes the details of the model fit indices.   
Table 4.12 Goodness-of-fit indicators 
Model N Chi-square(df) RMSEA CFI 
Female student group 1425 221.278(41) 0.056 0.971 
 
The model had a significant chi-square value (p<.001); however, chi-square 
statistics are known to be sensitive to sample size and may wrongly reject a correctly 
fitted model (Tabachnick & Fidell, 2007).  Therefore it is suggested that alternative 
indices such as Root Mean Square Error of Approximation (RMSEA) and Comparative 
Fit Index (CFI) are used as the principal measures of model fit (Kline, 2010).  A smaller 
RMSEA value (i.e. RMSEA < 0.06) and a CFI nearer to 1 (i.e. CFI > .95) suggest a good 
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fit (Hu & Bentler, 1999; Tabachnick & Fidell, 2007).  A CFI between 0 – 1 with a values 
of .90 - .95 represents a good fit. The model consists of three constructs with each 
construct consisting of between three and four questions.  The constructs are social 
capital within the family, access to institutional information and knowledge, and chilly 
climate within the institution.   
Table 4.13 reports the detailed model results for all female survey participants.  
This table includes the factor loading (Estimate), Standardized Factor Loading (Std. 
Estimate), and Standard errors (S.E. and p-value).  In addition, Figure 4.2 graphically 
presents the results of the model. Based on these model fit indices criteria (CFI=0.971 
and REMSEA=0.056), the model fit was good.    
Table 4.13 Confirmatory Factor Analysis: Female student population 
Construct/variable Estimate S.E. Est./S.E. p-value 
Social Capital     
Spend time just talking to you 0.671 0.019 35.287 <.001 
Work with you on your homework 0.648 0.019 33.560 <.001 
Discuss your progress in school with you 0.947 0.017 54.123 <.001 
Contact with Advisors/Counselors     
Information was helpful 0.681 0.017 41.003 <.001 
I talked with an advisor about courses/plans 0.726 0.015 48.293 <.001 
I discussed my plans for transferring  0.796 0.013 61.061 <.001 
Advisors/counselors identified courses needed 0.866 0.011 78.074 <.001 
Chilly Climate     
I felt isolated in class 0.781 0.015 53.550 <.001 
Instructor made prejudiced comments 0.659 0.016 34.964 <.001 
I felt like I did not fit in 0.799 0.014 55.906 <.001 
I was ignored when I tried to participate 0.724 0.017 42.810 <.001 
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Figure 4.2 CFA model results for female students 
Note: pareinv = social capital in the family, iniage = contact with advisors/counselors, 
and insst1 = chilly climate within the classroom or institution.  
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The three constructs produced through the exploratory factor analysis and 
confirmed via confirmatory factor analysis were utilized to carry out the multinomial 
logistic regression analysis of this investigation.  Each of the identified constructs, along 
with specific demographic characteristics, was then entered into multinomial regression.    
Multinomial Logistic Regression 
A multinomial logistic regression was used to analyze the extent to which the 
independent variables (age, ethnicity, enrollment status, mother’s level of education, 
number of math courses completed, social capital within the family, access to academic 
advisors/counselors, and the experience of a chilly climate within an institution of higher 
education) can predict placement within a dependent variable (1) transfer to a four-year 
college/university and major in STEM, 2) Transfer to a four-year college/university and 
not major in STEM, and 3) not transfer to a four-year college/university).  This type of 
regression was chosen because of the categorical nature of the dependent variable 
(Tabachnick & Fidell, 2007). 
In this study, one multinomial regression analysis was conducted.  It focused on 
the probability of predicting students’ intentions to transfer to a four-year institution and 
select a major in a STEM field.  The data was analyzed and interpreted in three sections: 
model fit (x2,df, p and -2 log likelihood), the accuracy of classification of the model, and 
a description of the results of the variables included in the model [B, Exp(B)/Odds-
Ratio].  The results of the multinomial logistic regression for all predictor variables used 
in the final model are found in Table 4.15.  The reference group was the non-transfer 
group and results for both transfer into STEM and transfer not into STEM are reported.  
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Multinomial regression is a powerful statistical tool that allows a researcher to 
predict an outcome, such as group membership, from a set of variables that may be 
continuous, discrete, dichotomous, or a mix (Tabachnick & Fidell, 2007).  Multinomial 
logistic regression is similar to binary logistic regression in that it is used to make a 
prediction from a set of independent variables; however, the result of this prediction is 
categorical placement within a dependent variable that has more than two categories 
(Starkweather & Moske 2011).  This type of analysis does not assume normality, 
linearity, or homogeneity of variance for the independent variables.  However in 
multicollinearity, when two or more predictor variables are highly correlated, they should 
be evaluated.  To determine correlation among the variables, a simple correlation was 
done using SPSS 21.  The results indicate that some correlation among the independent 
variables does exist, however none of the values exceed .5.  A significant correlation was 
found between fathers’ level of education and mothers’ level of education and, as a result, 
was subsequently dropped from the further analysis.  See appendix A for the complete 
correlation matrix.  In addition to multicollinearity, sample size should be considered 
when using multinomial logistic regression.  It is suggested that the minimum number of 
cases for its proper utilization is a minimum of 10 cases per independent variable 
(Schwab, 2002, cited in Starkweather & Moske, 2011). The sample size was not a 
concern for this study as the raw dataset had 1,806 respondents, and after narrowing the 
sample to only females, that sample size was 1215.  The imputed dataset includes 1425 
cases and the model contains 11 independent variables.    
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Variables used in the Model 
Each of the independent variables was used to predict placement within the 
dependent variable of the female population at Sample College.  Questions 17_1 
mother’s level of education, was recoded as: elementary school or less, some high school, 
high school graduate, some college, associate degree from two year college, bachelor’s 
degree, some graduate school, graduate degree. Access to and knowledge from academic 
advisors/counselors transformed into a single aggregate variable by combining questions 
37_2, 37_4, 37_5, 37_6.  Chilly Climate was computed into a single aggregate variable 
combining questions 42_3, 42_5, 42_6, and 42_7. Social Capital was computed into a 
single aggregate variable combining questions 24_8, 24_9, and 24_10.  For ethnicity 
students were placed into one of four racial/ethnic groups based on their self-reported 
response to questions 56 and 68.  Students were identified as either yes or no as Latino, 
White, Black, or Asian.  Question 49 was used to determine enrollment status and 
question 57 was used to determine the age of the respondents.  Question 50 was used to 
determine the number of math courses taken.  This was recoded into a new variable math 
intensity in which 1=0-2, 2=3-6, 3=7-9, 4=10+ math courses previously taken. The 
dependent variable was developed from questions 45 (Transfer intentions) and 46 (STEM 
aspirations) and a new variable called transferSTEM was created: 0= No Transfer, 1= 
transfer into STEM, 2= Transfer not in STEM.  
Transfer Intentions and STEM Aspirations 
The foundation of the multinomial logistic regression to determine the probability 
that selected variables predict students’ transfer intentions and STEM aspirations was the 
four blocks shown in the STEM SCCC model.  The four blocks are shown in figure 4.1 
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and include background characteristics, social capital within the family, access to 
academic advisors/counselors, and chilly climate within the classroom and institution.  
Each block consists of at least one variable that was entered into the multinomial logistic 
regression analysis using IBM SPSS version 21 software. 
 The multinomial logistic regression revealed four significant predictors of STEM 
aspirations and transfer intentions.  When female students intend to transfer and major in 
STEM when compared to female students who do not intend to transfer these predictors 
are: 1) Age, 2) Enrollment status, 3) Contact with academic advisors/counselors, 4) Math 
intensity. 
 The multinomial logistic regression revealed three significant predictors of STEM 
aspirations and transfer intentions.  When female students intend to transfer and not select 
a major in STEM when compared to students who do not intend to transfer, these 
predictors are: 1) Age, 2) Enrollment status, 3) Contact with academic 
advisors/counselors.      
Table 4.14 contains the model fitting information.  The log likelihood is a 
measure of whether or not the independent variables have a relationship with the 
dependent variable.  The initial log likelihood is a measure of a model with no 
independent variables.  The final log likelihood value is the measure computed after all of 
the independent variables have been added into the logistic regression.  The difference 
between these two measures is the chi square value.  Significance indicates a relationship 
between the independent and dependent variables. The intercept only -2 log likelihood is 
2824.252 and the final -2 log likelihood is 2656.336.  The Chi-square (df) = 167.916 (22) 
and is significant (p < .001).   
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Table 4.14 Model Fitting Information. 
Model fitting 
information 
2 Log 
Likelihood  
Chi-
Square Df Sig. 
Intercept only 2824.252       
Final 2656.336 167.916 22 <.001 
 
The results of the multinomial logistic regression for all predictor variables are 
recorded in Tables 4.15 and 4.16.  The logistic coefficient (B) for each predictor variable 
is shown in the results.  This value is the expected amount of change in the logit (what is 
being predicted) for each one-unit change in the predictor (Tabachnick & Fidell, 2007).  
The closer the logit number is to zero, the less influence it has on predicting membership 
in a specified category (Starkweather & Moske, 2011).  In addition, the Exp(B)/Odds-
Ratio is also included in the results.  The odds ratio is a calculation to the odds of an 
outcome, given a unit change in the predictor.  If the result of the logistic regression is a 
negative regression coefficient (B), the Inverse Odds-Ratio (calculated as 1/Odds Ratio) 
was used to analyze the results (DesJardins, 2001, cited in Myers, 2013).   
Four regression coefficients were identified as statistically significant predictors 
for transfer to a four-year college or university and major in STEM.  See Table 4.15.  The 
logistic coefficient for number of math courses previously taken (B= .492) had the 
greatest predictive value, followed by contact with academic advisors/counselors and 
transfer information (B= .292), age of the student at the time of the survey (B= -.022), 
and enrollment status (B= -.662).  
The predictor variable, number of math courses previously taken, indicated that 
students who have previously taken more courses in mathematics are 1.6 times (p < .001) 
more likely to transfer to a four-year institution and have STEM aspirations compared to 
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students who do not intend to transfer to a four-year institution.  A strong background and 
preparation in mathematics is a fundamental component of STEM education and as a 
result students who have a better understanding of math will be better prepared to pursue 
a degree in STEM.  In addition, students who routinely consult with academic 
advisors/counselors are 1.3 times (p < .001) more likely to transfer into STEM education 
compared to students who do not intend to transfer.   
Table 4.15 Multinomial Logistic Regression: Intention to Transfer in STEM 
      
95% Confidence 
Interval for 
Odds Ratio 
Variable B Wald x2test Sig. Exp(B) 
Inverse 
odds-
ratio Lower Upper 
Intercept -0.57 0.49 0.483     
Age -0.03 7.85 0.005 0.98 1.75 0.96 0.99 
Enrollment status -0.64 13.05 0.000 0.53 1.56 0.37 0.75 
Mother's education 0.10 2.79 0.095 1.10  0.98 1.23 
Latino 0.19 0.31 0.578 1.21  0.62 2.38 
White 0.48 2.01 0.156 1.62  0.83 3.15 
Black 0.52 2.06 0.151 1.69  0.83 3.44 
Asian 0.23 0.35 0.556 1.26  0.59 2.69 
Social Capital -0.10 2.05 0.152 0.90 10.00 0.78 1.04 
Advisors/Counselors 0.29 28.18 0.000 1.34  1.20 1.49 
Chilly Climate -0.08 0.22 0.642 0.92 12.50 0.65 1.30 
Math intensity 0.46 15.85 0.000 1.59  1.27 2.00 
Reference group is non-transfer 
Transfer and STEM aspirations recoded as 0=no transfer, 1=transfer non-STEM, 2=transfer STEM.  Math 
classes recoded: 1=0-2, 2=3-6, 3=7-9, 4=10+. Mother’s education recoded as: 1=elementary school or less, 
2=some high school, 3=high school graduate, 4=some college, 5=associate degree from two year college, 
6=Bachelor’s degree, 7=some graduate school, 8=Graduate degree.  Access to and knowledge from 
institutional agents transformed into aggregate variable using questions 38_2, 38_4, 38_5, 38_6. Chilly 
Climate recoded into aggregate variable using questions 43_1, 43_5, 43_6, and 43_7. Social Capital 
recoded into aggregate variable using questions 25_8, 25_9, and 25_10.  
 
Information gleaned from academic advisors/counselors such as academic 
advisors/counselors is essential to gain a better understanding of expectations and the 
transfer process.  Likewise students who are registered full-time are 1.9 times (p< .001) 
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more likely than students registered for classes part-time to transfer into STEM when 
compared to students who do not intend to transfer.  Finally, with every one-year 
younger, students are 1.05 times (P < .001) more likely to transfer into STEM than are 
older students when compared to students who do not intend to transfer. 
Three regression coefficients were identified as statistically significant predictors 
for transfer to a four-year college or university and choose a major in non-STEM. The 
logistic coefficient for enrollment status (B= .401) had the highest predictive value, 
followed by contact with academic advisors/counselors and information (B=.229), and 
age of the student at the time of the survey (B= -.052).  See Table 4.16. 
Table 4.16 Multinomial Logistic Regression: Intention to Transfer Non-STEM 
      
95% Confidence 
Interval for 
Odds Ratio 
Variable B Wald x2test Sig. Exp(B) 
Inverse 
odds-
ratio Lower Upper 
Intercept 2.06 8.25 0.004     
Age -0.05 42.70 0.000 0.95 20.00 0.94 0.96 
Enrollment status -0.40 6.43 0.011 0.67 0.25 0.49 0.91 
Mother's education 0.07 1.91 0.167 1.07  0.97 1.19 
Latino 0.09 0.09 0.765 1.09  0.62 1.92 
White 0.27 0.90 0.343 1.31  0.75 2.30 
Black 0.48 2.45 0.117 1.62  0.89 2.94 
Asian -0.39 1.34 0.247 0.68 2.56 0.35 1.31 
Social Capital -0.05 0.62 0.431 0.95 20.00 0.84 1.08 
Advisors/Counselors 0.23 23.76 0.000 1.26  1.15 1.38 
Chilly Climate -0.18 1.33 0.249 0.84 5.60 0.61 1.14 
Math intensity 0.11 1.14 0.285 1.12  0.91 1.38 
 
         Transfer and STEM aspirations recoded as 0=no transfer, 1=transfer non-STEM, 2=transfer STEM.  Math 
classes recoded: 1=0-2, 2=3-6, 3=7-9, 4=10+. Mother’s education recoded as: 1=elementary school or less, 
2=some high school, 3=high school graduate, 4=some college, 5=associate degree from two year college, 
6=Bachelor’s degree, 7=some graduate school, 8=Graduate degree.  Access to and knowledge from 
institutional agents transformed into aggregate variable using questions 38_2, 38_4, 38_5, 38_6. Chilly 
Climate recoded into aggregate variable using questions 43_1, 43_5, 43_6, and 43_7. Social Capital 
recoded into aggregate variable using questions 25_8, 25_9, and 25_10.    Reference group is non-transfer 
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 The variable enrollment status indicated that students who intended to transfer 
and indicated that they were non-STEM, who were registered full-time, were 1.5 times (p 
< .001) more likely to transfer than students who did not intend to transfer.  Also, transfer 
non-STEM students who had consulted with academic advisor/counselors were 1.2 times 
(p < .001) more likely to transfer than students who did not intend to transfer.  In 
addition, transfer non-STEM students who were younger were 1.02 times (p < .001) 
likely to transfer than students who did not intend to transfer.        
 
    Summary 
This chapter presented the demographic characteristics of the target population by 
conducting an analysis of the descriptive, comparative, and inferential data.  Slightly less 
than one-third of the total female population indicated that they intended to major in 
STEM at the time of transfer to a four-year institution.   A small majority of those 
students were enrolled full-time, while the vast majority was in the 18 – 24 age group.  
Of the female students who intended to major in STEM, the majority were White, 
followed by Latinos, African American, and Asians.  In addition, more than three-
quarters of the students who indicated a STEM intention at the time of transfer had 
completed at least three math courses.  Comparative analysis indicated there were 
significant differences in the age, mother’s level of education, father’s level of education, 
number of math courses that a student has previously taken, and access to and interaction 
with academic advisors/counselors in the three groups of students.  However, one-way 
ANOVA indicated no significant differences in the three groups on social capital within 
the family, or chilly climate.   Chi-square testing indicated a significant relationship 
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between the dependent variable and enrollment status; however, no significant 
relationship was found between the dependent variable and the race/ethnicity of the 
respondents.  Utilizing multinomial logistic regression, the STEM SCCC model for 
Female Community College Students’ Intentions to Transfer and Select a STEM Major 
found that age, enrollment status, access to and interaction with academic 
advisors/counselors, and number of math courses previously taken all have a significant 
impact on a female students’ decision to transfer and select a major in a STEM field.  The 
next chapter focuses on the findings and conclusions of the investigations along with 
recommendations for policy and practice and future research.  
 
 
 
 
 
 
 
102 
 
CHAPTER FIVE. FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS 
 
Introduction 
 
 Enticing students, notably females, to enter a STEM related field continues to 
be a challenge for institutions of higher education.  The number of females who enroll in 
STEM programs lags behind males, especially in certain fields such as engineering and 
computer science.  Because of the importance of these professions to the overall economy 
and the limited number of graduates, the United States will fall behind other countries in 
science and technology.  Demographic information from this study revealed that only 
32.7% of female students who participated in the SSSL survey were interested in 
pursuing a STEM degree upon their transfer to a four-year institution, while the majority 
of females (67.3%) indicated that they were not intending to pursue STEM education at 
the time of transfer.   
 Many theories exist that attempt to explain why females do not enter or progress 
at the same rate as men in STEM careers.  Some individuals believe that the significance 
that females place on family priorities, such as raising children, is the answer.  Often a 
disproportionate amount of the work of raising children falls on females.  This line of 
reasoning argues that the years that it takes to have a family and raise children interfere 
with women’s career growth and development, especially during a woman’s childbearing 
and child-rearing years (Williams & Ceci 2012).  However, this notion lacks merit.  
Many women without families and children have similar career aspirations and do not 
have the same success as males in STEM careers.  Furthermore, female representations in 
the biological sciences, including education as a physician, are equal to those of men.  
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Therefore, gender inequality in STEM education is a much deeper issue than simply 
putting the blame on familial aspirations. 
 Within the broader scope of higher education, many students begin their pursuit 
of higher education at a community college.  These institutions operate as a vital link to a 
four-year degree and serve as a pipeline to STEM education for many students.  Because 
of their open enrollment policies and low cost, community colleges generally attract 
students from a wide variety of backgrounds and, as a result, serve diverse populations.  
This study supports the value of social capital and contact with advisors/counselors along 
with the impact of chilly climate in the development of STEM aspirations in female 
students.    
 A review of the literature that pertains to student degree aspirations, female 
participation in STEM education, social capital within the family, involvement with 
academic advisors/counselors, and chilly climate led to the development of five research 
questions the guided this study: 
1. What are the background and demographic characteristics of the female 
community college students within an identified SSSL survey data sample from 
the SSSL Sample College? 
2. Are there statistically significant differences between demographic variables 
such as age, race/ethnicity, parental education, and number of math courses taken 
and the female students’ who intend to transfer and major in STEM, who intend 
to transfer and not major in STEM, and who do not intend to transfer? 
3. Are there statistically significant differences between observed variables 
posited for social capital and chilly climate and the female students’ who intend to 
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transfer and major in STEM, who intend to transfer and not major in STEM, and 
who do not intend to transfer? 
4. Are there statistically significant differences between observed variables 
posited contact with advisors/counselors and the female students’ who intend to 
transfer and major in STEM, who intend to transfer and not major in STEM, and 
who do not intend to transfer? 
5.  Will the variables in the STEM-SCCC model serve as a successful predictive 
model for the intention to major in STEM upon transfer for SSSL Sample 
College’s female students?  
 This chapter will formulate an understanding of the findings that were presented 
in Chapter Four, explore the implications of those findings, and put forward 
recommendations to apply the knowledge gained by those results.  The results presented 
in Chapter Four were organized into three sections, each being exclusive in the type of 
analysis used: descriptive, comparative, and inferential.  In Chapter Five, the most 
significant elements of these results are highlighted and each of the research questions is 
satisfied.  This chapter also presents suggestions for improving policy and practice at 
community colleges.  In addition, this chapter includes recommendations for future 
research.  The chapter concludes with a brief summary of the study. 
     Discussion of Results 
This section includes a discussion of the results of the descriptive statistics, 
comparative statistics, exploratory factor analysis, confirmatory factor analysis, and 
multinomial logistic regression.   
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Discussion of Descriptive Analysis   
A summary of the demographic characteristics of the female students who 
participated in the study was provided in response to research question one (see Table 
4.2).  Frequency statistics were used to analyze the descriptive results.  Throughout the 
course of the investigation, a number of variables were examined including age, 
enrollment status, race/ethnicity, level of parental education, number of math courses 
completed, social capital in the form of parental involvement during high school, contact 
with academic advisors and access to information, and the experience of chilly climate 
within the institution. These were examined for their impact on the dependent variable.  
Female students who participated in the survey indicated aspirations for high 
levels of education.  More than three fourths of students indicated that they intend to 
transfer to a four-year institution, while less than one fourth indicated that they do not 
intend to transfer to a four-year college or university.  One third of the female survey 
respondents indicate that they were interested in STEM when they transfer.  When asked 
to indicate the highest degree they desire to attain, nearly 10% indicated that their goal is 
to obtain at least a Bachelor’s degree, 16% indicated bachelor’s degree and maybe more, 
26% a Master’s degree, nearly 30% a doctoral degree, and 17% a Medical degree.  
The average age at Sample College was 24.2 years (SSSL Test College, n.d.c.); 
however, the average age of the female students tested by the SSSL for the Sample 
College was 29.5, and nearly half of the female students who took the survey were under 
the age of 24.  Furthermore, almost half of the students who indicated that they intend to 
transfer into a STEM major were under the age of 24 and outnumber students in each of 
the age categories.  Similarly, a majority of students who intended to transfer and not 
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major in STEM were under age 24 and outnumbered students in each of the age 
categories.  However, students were represented by nearly even percentages in each age 
group, including those students under age 24, when they indicated that they did not intend 
to transfer to a four-year institution. Additionally, a small majority of female students 
were enrolled part-time at Sample College while the rest were registered as full-time 
students.  However, the majority of the students who indicated that they intend transfer 
and major in a STEM field were registered as full-time students while a smaller 
percentage were registered part-time students.  Similarly a larger percentage of students 
who intend to transfer and not major in STEM were registered full-time while a smaller 
percentage of students were registered part-time.  Conversely a much smaller percentage 
of students who did not intend to transfer were registered full-time while a larger 
percentage were registered part-time.  When considered in tandem, these two variables 
clearly suggest that students who intended to transfer and select a major in STEM were 
more traditionally aged females and were registered full-time. 
 When asked to report their race/ethnicity, the majority of female students who 
responded to this question in the survey indicated that they were White.  The second 
largest majority indicated that they are Hispanic/Latino, followed by Black/African 
American, and Asians.  Females who intended to transfer and not major in STEM 
represented the largest percentage of students from all racial/ethnic categories, followed 
by students who intended to transfer and select a major in STEM.  Females who did not 
intend to transfer to a four-year institution represented the smallest overall percentage.  
When comparing racial/ethnic groups, the only difference that seemed to stand out was 
that a slightly larger percentage of Asian females who intended to transfer plan to do so 
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with a STEM major as opposed to a non-STEM major (see Table 2).  Although not 
significant, this finding is consistent with previous research.  Lee (2009) reported that 
Asian females are represented in science, math, and engineering fields by a rate of 1.8 
times greater than Blacks and 2.7 times greater than Hispanics or Whites.  
 Of the survey respondents, only about one in five indicated that their mother or 
father held a bachelor’s degree or higher.  The majority of students in each 
transfer/STEM category indicated that the highest level of education completed by their 
mother or father was a high school diploma.  The percentage of students who intended to 
transfer and major in STEM and indicated that their mother held a bachelor’s degree or 
higher was slightly higher than those who intend to transfer and not major in STEM and 
those who did not intend to transfer (25%, 23%, and 16% respectively).  The results for 
the level of the father’s education were similar. The percentage of students who intended 
to transfer and major in STEM and indicated that their father held a bachelor’s degree or 
higher was slightly higher than those who intended to transfer and not major in STEM 
and those who did not intend to transfer (27%, 22%, and 17% respectively).  These 
results were not surprising; students who intend to transfer have parents with higher 
levels of education, and parental education sets a benchmark for which a child can strive 
(Johnson, 2013).    
Knowledge and background in mathematics is an important part of STEM 
education.  A large percentage (50.7%) of female students self-reported that they had 
taken between 3 and 6 math courses, a smaller percentage of respondents (29.7%) 
indicated that they have taken between 7 - 9 math courses, and only 7.0% of students 
reported that they had taken 10 or more math courses. Students who indicated that they 
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intended to transfer and major in STEM reported that they took more courses in 
mathematics than other students.  For example, of these students almost half (47.5%) 
took seven or more math courses, while only 35.5% of students who intended to transfer 
but not into STEM completed as many math courses.  In contrast, only 28.3% of those 
who did not intend to transfer took seven or more math courses.  These numbers indicate 
that many of the females at SSSL Sample College who intended to transfer and major in 
STEM have potentially completed the necessary math courses needed to be successful in 
STEM education.  However this data may also suggest that the level of academic 
preparation, especially in the area of mathematics, appears to be lacking for other 
students.  More than half of the students who participated in the survey may not have 
been academically prepared to handle the challenges, especially in the area of 
mathematics, associated with a rigorous STEM education.  
Students were asked, through a series of survey questions, to indicate their 
involvement with academic advisors/counselors such as academic advisors and 
counselors regarding their educational plans and about the transfer process from the 
community college to a four-year institution.  A large majority of students who intended 
to transfer into a STEM major discussed their plans for transferring to a four-year college 
or university with an academic advisor, and, similarly, a majority of students who 
intended to transfer but not major in STEM also reported that they met with an advisor 
specifically to discuss these plans.  In contrast, only one in five students who did not 
intend to transfer met with an advisor to discuss these plans.  Results also indicated that 
when students were asked if they talked about what courses to take, specific 
requirements, and their educational plans with academic advisors, a large majority of 
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those who intended to transfer and major STEM reported that they had previously talked 
with advisors about these requirements.  Similarly, a large percentage of students who 
intended to transfer and not major in STEM, as well as students who did not intend to 
transfer, also reported that they had talked with advisors about these requirements.   
For the social capital within the family component of the survey, students were 
asked a series of questions about the level of parental involvement while they were 
enrolled in high school.  For example, one question asked, “how often do your parents 
spend time just talking you?”  The majority of students in each category within the 
dependent variable reported that their parents spent several times a week talking to them.  
Similarly, the majority of students indicated that their parents discussed their academic 
progress in school with them and spent time working with them on their homework.  The 
majority of students from each category reported a high level of parental involvement 
while they were enrolled in high school, and the amount of in-family social capital did 
not appear to influence the transfer or STEM aspirations of female community college 
students.  Nevertheless, these students were already enrolled in college with a large 
majority indicating that they intended to continue their education at a four-year institution 
and some indicating that they did not intend to transfer.  However, students who did not 
intend to transfer were nonetheless enrolled and had the moxie to continue their own 
education following high school.  These results were consistent with what is presented in 
the literature about social capital within the family.  For example, Wells (2008) 
demonstrated that parental involvement is a factor in a student’s decision to enroll in a 
two-year college, a four-year college, or to not enroll in college at all.  In addition, Wells 
et al. (2011) linked parental expectations and parental involvement to the postsecondary 
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educational expectations for both male and female high school students.  However, the 
descriptive results of this investigation indicated that previously acquired social capital 
within the family did not influence female community college students’ decision to 
transfer or select a major in a STEM field at Sample College.   
As a part of the survey, students were asked to respond to variables associated 
with comfort level in the classroom and within the institution.  The vast majority of 
female students did not feel threatened or uncomfortable at Sample College.  These 
variables are linked directly with that of a chilly climate.  The results were similar for all 
female students, whether or not they intend to transfer and/or choose a major in STEM.  
For example, when students were asked, “I felt like I did not fit in,” the majority of 
students from each transfer/STEM category self-reported that they never felt like they did 
not fit in.  In addition, when students were asked, “I was ignored when I tried to 
participate in class discussions or ask questions,” the vast majority from each 
transfer/STEM category reported that they were rarely or never ignored in class.  These 
results clearly indicate that students feel that they are being treated with respect and 
dignity in the classroom and at the institution.  
Discussion of Comparative Analysis 
Analysis of variance (ANOVA) tests and two cross-tabulations were utilized to 
better understand within group differences of the independent variables.  Specifically, 
these tests satisfied research questions two and three and determined if any statistically 
significant differences appear between the three categories of students in the dependent 
variable: no intention to transfer, transfer to a four-year institution and major in STEM, 
transfer to a four-year institution and not major in STEM.  Comparative analysis included 
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demographic, social capital, contact with academic advisors/counselors and information, 
and chilly climate variables at Sample College.  
ANOVA results indicated there were significant differences in the transfer/STEM 
intentions based on the age of the student.  Specifically, the age for those who did not 
intend to transfer was significantly different from the ages of those who intended to 
transfer and major in STEM as well as for those who intended to transfer and not select a 
major in STEM.  Follow-up testing indicated that students who intended to transfer (both 
STEM and non-STEM) to a four-year institution were younger in average age, and 
therefore closer to the traditional college age, than students who did not intend to transfer 
to a four-year institution and that this difference is statistically significant.  In addition to 
age, cross-tabulation results also indicated significant differences in the transfer/STEM 
intentions based on enrollment status of the student.  Females who intended to transfer (in 
both STEM and non-STEM categories) were more likely to be registered as full-time 
students, while females who did not intend to transfer to a four-year institution are 
registered as part-time students.  
Comparative analysis also suggests a significant difference among STEM 
aspirations and transfer intentions based on the eight levels of mother’s education.  These 
findings were not surprising as parental degree completion creates a standard for children 
to aspire to (Johnson, 2013).  Children from households with higher levels of parental 
education are often associated with higher levels of income and therefore access to 
greater amounts of educational resources.  In contrast, students from households with 
lower levels of parental education may not have access to the resources associated with 
greater academic achievement (Sewell and Hauser, 1980).   Specifically, ANOVA and 
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subsequent follow-up testing showed a significant difference between those who did not 
intend to transfer and those who intended to transfer and major in STEM as well as for 
those who intended to transfer and not major in STEM.  These average levels of 
education for the two groups of students who intended to transfer are similar; however, 
the students who intended to transfer into non-STEM had mothers with a slightly lower 
level of education.  In regards to the father’s level of education, a significant difference 
was also found between those who did not intend to transfer and those who intended to 
transfer and major in STEM.  In this case, the fathers of students who intended to transfer 
and major in STEM had a higher level of education than the fathers of students who did 
not intend to transfer.     
A comprehensive understanding of mathematics, especially at the higher end of 
the range, is necessary to perform successfully in a STEM program at a four-year college 
or university.  ANOVA results indicated a significant effect of STEM and transfer 
intentions based on math intensity of the test population.  Follow-up testing of these 
results indicated that students who intended to transfer into STEM were taking a greater 
number of math courses than were students who did not intend to transfer.  In addition, 
students who did intend to transfer and not major in STEM were taking more math 
courses than students who were not intending to transfer.  Also a significant difference is 
to be noted between students who intended to transfer into STEM and those who intended 
to transfer into non-STEM; the STEM-focused students were taking more math courses.  
This finding is consistent with previous research that posits that the number of advanced 
math and science courses taken in high school serves as a strong influence on the 
selection of an undergraduate major with an emphasis in math or science (Lee, 2009). 
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 ANOVA results suggest that students are taking the time to meet with academic 
advisors to discuss academic goals and expectations.  Analysis of the results indicated 
significant differences in the three STEM and transfer groups on contact with academic 
advisors/counselors. Follow-up testing indicated that students who intended to transfer 
were meeting more often with academic advisors and counselors than were students who 
did not intend to transfer.  In addition there were significant differences between those 
who did not intend to transfer and those who intended to transfer and major in STEM.  
Similarly these students were also meeting more often with their advisor.  
Comparative analysis indicated no significant differences in transfer/STEM 
intentions based on the race/ethnicity of students, social capital within the family, or 
chilly climate.  In other words, the desire to transfer into a STEM program was not 
affected by the racial/ethnic background of the student at Sample College, the amount of 
social capital within the family unit while enrolled in high school, or exposure to a chilly 
climate.  Specifically, these students were not victims of the ill-effects of a chilly climate, 
and the vast majority of students are comfortable in the institutional and classroom 
environment on campus.  In addition, the transfer and STEM intentions of the female 
population at a four-year institution were not affected by social capital within the family 
during the female students’ high school years.  
The results for social capital and chilly climate from this study are at odds with 
what is presented in the literature.  However, frequency statistics indicate that the 
majority of students had high levels of social capital within the family unit (i.e. their 
parents where involved in their high school education); however, children must still 
choose the path that they take toward education.  The students who participated in the 
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current study were already enrolled in college and had already made the decision to 
continue their own higher education and may not have been compelled to transfer to a 
four-year institution.  The chilly climate component of the current study focused on the 
overall climate in the classroom or at the institution and did not focus on any specific 
courses related to STEM such as math or science courses.  The National Center for 
Education Statistics (2012) reports that almost half of all community college faculty are 
female however, males continue to represent the majority of math educators.  For 
example, in 2006 only 8.6% of full-time or tenure track faculty in mathematics at both 
two-year and four-year institution were females, while in contrast, in non-STEM areas 
such as psychology 33.4% of faculty were female (National Center for Education, 2006).  
Perhaps if the investigation were narrowed to include only math or science courses, the 
results would be more in tandem with the literature; however, that is not case for the 
current study.     
In summary, comparative analysis of the data found that age, enrollment status, 
parental education, number of math courses previously taken, and contact with academic 
advisors and access to information are all significantly related to female student transfer 
and STEM aspirations.  This in partial accordance to other studies; previously Laanan 
(2003) reported that age, level of parental education, ethnicity and academic preparation 
have an influence on academic outcomes.  Specifically, data showed that younger female, 
non-White students with parents that have high levels of education have higher academic 
goals (Myers, 2013).  The results for contact with academic advisors/counselors are 
consistent with the framework put forward by Stanton-Salazar (2011) that examined the 
role of non-family members who occupy positions of authority within an institution.  
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These agents serve a wide variety of the student population and fulfill of number of roles 
that facilitate academic support within an institution. For example, they can function as 
an advisor to help students gather information about course or program requirements or 
as a knowledge agent to help students better understand the transfer process within the 
educational system.  Although there are many factors that affect female students’ transfer 
intentions and STEM aspirations, this study shows that those intentions and aspirations 
are not significantly affected by social capital within the family unit or chilly climate in 
the classroom. 
Discussion of Factor Analysis Results 
The exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) 
produced three latent variables (social capital, contact with academic advisors/counselors 
and access to transfer knowledge, and chilly climate within the classroom and 
institution).  Each of the variables that emerged from the EFA was consistent with what is 
found in the existing literature (Colman, 1988, Hall & Sandler, 1982; Stanton-Salazar, 
2012; Dika, 2011).  The social capital construct produced loading factors that ranged 
from 0.686 to 0.832 and the construct had a high alpha level score (alpha=  .871).  The 
construct for contact with academic advisors/counselors had factor loadings that ranged 
from 0.698 to 0.847 and an alpha level of .880.  The construct of chilly climate produced 
factor loading of all items ranged from -0.377 to 0.812 and an alpha level of .710.  
Following EFA, these three constructs were then entered into a confirmatory factor 
analysis. 
The confirmatory factor analysis (CFA) was conducted using M-Plus version 7 
software.  The confirmatory factor analysis produced a model that indicated a very good 
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fit: a X2/df = 221.278(41) p < .001, CFI = .971, and RMSEA = 0.971.  The reduced 
model produced a better fit and as a result, four items were removed from the social 
capital construct, two items from the contact with academic advisors/counselors and 
access to transfer information construct, and three items from the chilly climate construct.  
Factor loadings retained in the confirmatory factor analysis ranged from .671 - .947 for 
the social capital construct, .681 - .866 for the academic advisors/counselors construct, 
and .781 - .792 for the chilly climate construct.  The final three constructs contained three 
variables for social capital within the family, four variables for contact with academic 
advisors/counselors and information, and four variables for chilly climate within the 
classroom and institution.      
The social capital construct focuses on the relationship and involvement that the 
students had with their parents in high school.  Specifically students were asked to 
indicate how often during high school did their parents or other adults: 1) help them with 
their homework, 2) participate in school related activities, and 3) just talk to them.  The 
construct for contact with academic advisors/counselors and access to information 
included items that address transfer preparedness from a two-year institution to a four-
year college/university. Specifically students were asked to respond to the following 
statements: 1) I discussed my plans for transferring to a four-year college or university 
with an academic councilor, 2) Advisors/counselors identified courses needed to meet the 
general education/major requirements of a four-year college or university I was interested 
in attending, 3) I consulted with academic advisors/counselors regarding transfer, and 4) 
Information received from academic advisors/counselors was helpful in the transfer 
process.  The construct of chilly climate within the classroom or at the institution 
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involved a series of questions that asked students to rate the classroom environment at the 
community college.  Items such as 1) any feeling of isolation in class, 2) prejudice from 
the instructor, or a 3) feeling of being ignored were included.   
Discussion of Multinomial Logistic Regression Results  
 Multinomial logistic regression was utilized to determine an outcome from a set 
of predictor variables, and this method was utilized to satisfy research question five.  
Multinomial logistic regression was conducted using 11 predictor variables on the 
categorical placement into the dependent variable with three categories: 1) no transfer, 2) 
transfer and major in STEM, and 3) transfer and major in non-STEM.  The variables 
were entered into the multinomial logistic regression in four blocks: demographic 
characteristics, social capital, contact with advisors/counselors, and chilly climate within 
the classroom and/or institution.   
Four separate variables were identified as statistically significant predictors for 
transfer to a four-year college or university and major in STEM.  Significant logistic 
coefficients loaded in the following order: 1) the number of math courses previously 
taken, 2) contact with academic advisors/counselors and transfer information, 3) age of 
the student at the time of the survey, and 4) enrollment status.  In a similar manner, three 
variables were identified as statistically significant predictors for transfer to a four-year 
college or university and not choose a major in STEM and loaded in the following order: 
1) enrollment status, 2) contact with academic advisors/counselors and information, and 
3) age of the student at the time of the survey.   
The effects of age, enrollment status, and math intensity all tested to be 
significant. Multinomial logistic regression found that female students who are younger 
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are more likely to transfer into STEM when compared with older students who do not 
intend to transfer.  Similarly, younger students are somewhat more likely to transfer into 
non-STEM compared to students who do not intend to transfer.  This result suggests that 
younger students are more likely to have greater aspirations to transfer and major in 
STEM than are students who do not intend to transfer.  This result is supported by 
Laanan (2003), in a study using logistic regression, which found that younger students 
were more likely to have higher degree aspirations than older students.  In addition, 
students who are registered full-time are also more likely to transfer into a STEM than 
are students who are registered for classes part-time when compared to students who do 
not intend to transfer.  Also, full-time students who intend to transfer and indicated that 
they are non-STEM are also more likely to transfer than students who do not intend to 
transfer to a four-year institution.  This finding is supported by Driscoll, (2007) who 
found that students who took a full course load in their first semester were more likely to 
transfer to a four-year college or university.  When considered together, younger students 
who are registered full-time are more interested in transferring than are students who are 
older and registered as part-time students.  
The predictor variable, number of math courses previously taken, was found to be 
significant and had the highest predictive value.  Results indicated that students who have 
previously taken more courses in mathematics are more likely to transfer to a four-year 
institution with aspirations to select an education in a STEM field compared to students 
who do not intend to transfer to a four-year institution.  Previous education showed a 
strong influence on the decision to transfer and select a major in STEM.  A strong 
background and preparation in mathematics is a fundamental component of STEM 
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education.  Students who have a better understanding of math will be better prepared for 
the rigorous challenges often associated in STEM education.  In addition to being an 
important component of STEM education, math is an integral part of nearly every aspect 
of the creation and implementation of new STEM technologies, including changing 
technologies, innovation, and product development.  Students with a better grasp in the 
study of mathematics are better suited for STEM education.   
The findings of the multinomial logistic regression for the dependent variable 
transfer intentions and STEM aspirations indicated that there is a statistically significant 
relationship between demographic and background characteristics and students’ transfer 
intentions and STEM aspirations. This resulted in the rejection of the first null-hypothesis 
(H1).  
The results of the multinomial logistic regression for the dependent variable 
transfer intentions and STEM aspirations indicated that there was no statistically 
significant relationship between variables associated with social capital and transfer to a 
four-year college or university for both STEM and non-STEM students.  Furthermore, the 
results of the multinomial logistic regression for the dependent variable transfer 
intentions and STEM aspirations indicated that there was no statistically significant 
relationship between variables associated with chilly climate and transfer to a four-year 
college or university for both STEM and non-STEM students, resulting in the retention of 
the second null hypothesis (H2).  Reasons for non-significant findings are difficult to 
ascertain; however, focus of the social capital construct was on social capital within the 
family unit while enrolled in high school.  Students who participated in this survey were 
already enrolled in college and have previously made the decision to continue their own 
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education at the next level.  In addition, some of the students who completed the survey 
may be registered in programs that do not warrant the need for transfer to a four-year 
institution.  For the chilly climate construct, the survey measured the overall experience 
that students had in all of their classes or at the institution, so the experience was not 
measured specifically for courses that are more traditionally aligned with STEM 
education such as math or science courses.  Additionally, Sample College is an award 
winning institution.  It has previously been named one of the top community colleges in 
the nation by the Aspen Institute and is recognized for creating and implementing 
educational policy and practice at the highest level.  
The findings of the logistic regression analysis for the dependent variable transfer 
intentions and STEM aspirations indicated that there is a statistically significant 
relationship between contact with academic advisors/counselors/transfer information and 
intention to transfer to a four-year institution.  These findings are significant for both 
STEM and non-STEM students and resulted in the rejection of the third null-hypothesis 
(H3).  The effect of contact with advisors/counselors on transfer intention and STEM 
aspiration was tested to be significant.  Students who routinely consult with academic 
advisors/counselors are more likely to transfer into STEM education when compared to 
students who do not intend to transfer. Similarly, transfer non-STEM students who have 
consulted with academic advisor/counselors are more likely to transfer than students who 
do not intend to transfer.  These finding held consistent with female students; contact 
with academic advisors/counselors showed a positive effect on female students’ intention 
to transfer and select a STEM major.  Information gleaned from academic 
advisors/counselors such as academic advisors/counselors is essential in helping students 
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to better understand expectations and the transfer process.  Academic 
advisors/counselors’ roles are varied and help students with a number of functions; for 
example, not only do they help students with selecting courses that will meet both 
graduation and transfer requirements, but also they can encourage students, helping them 
to visualize success (Stanton-Salazar, 2011).   
Research question five asked, “will the variables in the STEM-SCCC model serve 
as a successful predictive model for the intention to major in STEM upon transfer for 
SSSL Sample College’s female students?  Findings from the multinomial regression 
indicated that the STEM-SCCC model indicate that age, enrollment status, contact with 
advisors/counselors, and number of math courses taken are predictive of transfer into 
STEM.  Therefore the STEM-SCCC model is a successful predictive model for the 
intention to major in STEM upon transfer for SSSL Sample College’s female students 
resulting the rejection of the fourth null-hypotheses (H4). 
In summary the findings reveal that several of the variables included current 
investigation influence the academic decision making of female community college 
students and that the STEM-SCCC model is functions as a successful predictive model 
for transfer intension and STEM aspiration.  Age, enrollment status, and contact with 
academic advisors each are predictive of transfer to a four-year institution for both STEM 
and non-STEM students.  Additionally, the level of math intensity, measured by the 
number of courses in mathematics that a student takes prior to transfer, was shown to be 
predictive in transfer and selection of a STEM major.  Furthermore younger students, 
who are registered as full-time, are more inclined to transfer than older students who are 
registered as part-time.  While not shown to be predictive of transfer intention or STEM 
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aspiration, comparative analysis indicated that there is a significant difference among the 
STEM aspirations and transfer intentions and both mothers’ and fathers’ level of 
education.  Students who transfer into both STEM and non-STEM programs tend to come 
from households with more highly educated parents than do students who do not intend 
to transfer.   
These findings can be utilized by investigators as a basis to design future research 
projects and by administrators to develop and implement changes to policy and practice.  
For example policy makers could touch upon this investigation when they make 
curriculum decisions such as the number of math or science courses that students are 
required to take.  Future investigations could look at younger and older groups of 
students to find out if there are any differences in chilly climate or amount of math 
preparation and transfer intensions and STEM aspirations.  Additionally future research 
could examine the effects of academic advisors in groups of students who are registered 
full and groups of students who are registered part-time.        
Implications for Practice and Future Research 
Implications for Practice 
Community colleges enroll large numbers of students, many of whom take 
advantage of the transfer function to four-year institutions.  This transfer function is an 
important area of study because there is an extensive number of females who will want 
the option to transfer to a four-year institution and major in a STEM related field.  This 
study used basic statistical techniques to identify factors that explain the transfer of 
female students to four-year institutions and the choice to major in STEM or non-STEM 
programs.  Elements such as socioeconomic background, level of parental education, and 
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race/ethnicity, which have been widely studied, are included along with social capital 
within the family, contact with advisors/counselors, and the impact of chilly climate on 
female students.  The core findings of this investigation make available a foundation to 
formulate implications for policy and practice for which leaders, administrators, faculty, 
and staff at community colleges can utilize to improve the student experience.  These 
implications are summarized below. 
 While the number of females enrolled in college typically outnumbers that of 
males, the enrollment of females in STEM majors lags behind males’ enrollment in those 
same STEM programs. Information drawn from this study adds to the growing body of 
literature that already exists about STEM education. The STEM Student Success Literacy 
Survey (SSSL) was employed to gather data and a model was developed that integrated 
specific components of past research that address female transfer into a four-year STEM 
program. This investigation revealed several demographic and background variables that 
were significant predictors of transfer intentions and STEM aspirations.  These variables 
included age, enrollment status, math attainment, level of parental education, and contact 
with academic advisors/counselors.  The resulting conclusions can be used by policy 
makers, administrators, and faculty to create more effective teaching and learning 
strategies that better serve female students, specifically those transferring into STEM 
education from a community college to a four-year institution. 
After analyzing the results, the first policy recommendation this study makes is 
for community colleges to create and implement success strategies aimed at the female 
adult learner.  The results of the investigation showed that older students who are 
registered as part-time do not transfer to a four-year institution at the same rates as their 
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younger classmates. It is important to note that these adult learners have different needs 
than their younger counterparts.  For example, they may have a full-time job or have 
dependent children, or both.  In response to the time and location barriers produced by 
these extracurricular demands, community colleges can offer courses at different times 
and locations and in different modalities such as online or in hybrid form.  They can also 
work with large employers within the areas they serve to help create opportunities and 
facilitate behaviors that will allow students to continue their education.  When these 
students are enrolled part-time, it compounds their obstacles to success; this study found 
that students who are registered as full-time students tend to transfer at higher rates, into 
both STEM and non-STEM, than students who are registered as part-time.   
Secondly, community colleges should implement policies that emphasize the 
importance of student contact with academic advisors/counselors and require students to 
meet with their advisor and develop a program of study.  Furthermore, 
advisors/counselors should be made available to students during off-hours at the 
institution to ensure that adult learners are able to meet with them on a regular basis 
(Frey, 2007).  Additionally, interactions with academic support services are critical to 
student success.  Driscoll (2007) suggests that community colleges should devote more 
attention to first semester students in the forms of not only academic counseling, but also 
tutoring and access to student resource centers.  These services can help students in a 
variety of ways; for example, they can offer direct support to the student in ways such as 
helping students choose classes to meet program and transfer requirements or share 
knowledge about the transfer process.  Advisors can also help students network and 
develop relationships with key personnel within the institution (Stanton-Salazar, 2011).  
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Therefore, it is critical that faculty and staff members who work directly with students 
help them build relationships for themselves and multiple contacts throughout the 
institution.  In addition, faculty and academic advisors can create relationships with 
faculty and staff at four-year institutions.  These connections will facilitate the 
development of policies that will better serve students and alleviate stress during the 
transfer process.  
Policies should also be put in place that create and implement strategies intended 
to spark curiosity in mathematics while students are enrolled in community college. This 
is especially important in high-level math courses.  This investigation showed that a high 
level of math intensity, measured by number of math courses previously taken, predicted 
an increased aspiration to transfer and enroll in STEM education.  The value of math 
should be demonstrated in the classroom, and, likewise, real-world applications should be 
utilized to stimulate interest.  Individual departments on campus, such as the Math or 
Science Departments, should promote the importance of math in their classes and 
programs.  Faculty should implement strategies in the classroom that foster a 
collaborative learning environment and encourage students to conduct activities in which 
they can see the value and application of their work (Frey, 2007).  One such activity may 
be to develop in-house research projects and hands-on activities so students see the 
results of their work first hand; these accomplishments could then be put on display in the 
hallway or even at an academic conference.  Another possibility is for institutions of 
higher learning to consider offering same-gender math and science classes to better serve 
female students. Community colleges could also develop programs to educate parents on 
the importance of participation in their child’s educational experience by helping them 
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understand the value of spending time with their children and helping them with their 
homework.   
Policy makers could also make a difference in female students’ aspiration to and 
intent for STEM education. Lawmakers could enact legislation that increases academic 
preparedness in math and science by increasing the number of mathematics courses 
needed to graduate from high school while at the same time working to increase interest 
in taking math and science courses for both genders.  They could also help improve 
teacher preparedness by encouraging school districts to hire teachers with a major in 
math or science.  
Although not shown to be of any statistical significance in this study, an 
unwelcoming or unsupportive environment can have a negative impact on educational 
aspirations.  Administrators of community colleges should create policies and implement 
practices to ensure that a chilly climate for females does not take hold in any classes or 
programs of study. All faculty and staff should be mindful of the potential harm that 
chilly climate causes and should take notice how they treat students and what they say to 
them.  Faculty and staff could be required to attend training sessions or professional 
development on good practices for avoiding a chilly climate, even if that negative 
environment is not suspected in one individual area.  Discrimination or bias is 
unacceptable in any case, and all students should feel comfortable in their classes. 
 Finally, administrators and faculty could enact or improve existing policies that 
aim to strengthen knowledge about the college-going experience.  For example, programs 
and services, such as TRIO, could be targeted to first-generation college students or 
students who come from low socioeconomic backgrounds.  Because female enrollment in 
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STEM is traditionally lower than that of males, the creation of gender specific measures, 
possibly driven by Title IX, can be used to motivate female students to set higher 
academic goals for themselves.  Clubs and organizations created specifically for women 
may be a start in the right direction.  Furthermore, all students who meet the 
requirements, including older students, should be encouraged to join an honor society 
such as Phi Theta Kappa.         
Implications for Future Research  
The purpose of this research study was to create a better understanding of female 
enrollment into STEM education and introduce the reader a new theoretical model for 
studying the transfer intentions and STEM aspirations in a population of female 
community college students.  This model attempts to make sense of a number of key 
variables, linked to academic aspirations, including demographic and background, social 
capital within the family unit, contact with academic advisors/counselors, and chilly 
climate within an institution or in the classroom.  The STEM-SCCC (Social Capital 
Chilly Climate) model could be utilized by future investigations as researchers continue 
to study transfer students from community colleges and female enrollment in STEM 
education.    
Theses findings have important implications for future research and practice; 
however, any assumptions about the usefulness of the study or generalizations made 
about the data should be done so with care. Data for this investigation was collected from 
only one community college that was located in the Southeastern United States.  Future 
studies could rely on much larger datasets drawn from a wide variety of different 
community colleges located throughout the United States.  In addition, the current 
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investigation makes use of online surveys and self-reported data collected from 
individual students.  For example, students were asked to report the number of math and 
science courses that they have previously taken.  Future studies could include the use of 
actual student records and transcripts to record grade point averages and courses taken.  
 A future investigation could include a follow-up longitudinal study to analyze the 
direct results and actual student outcomes. For example, researchers could utilize the 
current model to investigate students who actually transferred into STEM education and 
analyze direct measures such as GPA or credit hours earned.  Student GPA at both the 
community college and the senior institution could also be utilized to measure actual 
outcomes.  Furthermore, investigators could study the pre-transfer and post-transfer 
activities of students that may have contributed to their academic experiences.  Results 
could be utilized by a community college to enhance the transfer process and improve 
student outcomes.  In addition, data could be used by senior institutions to develop 
programs which assist transfer students, especially those from community colleges, 
achieve their stated goals (Laanan, 2004).  
Previously researchers have suggested that the number of transfer-eligible courses 
that students take during their first semester may predict whether they persist in their 
education by returning for the next semester and continuing to aspire toward a bachelor’s 
degree (Driscoll, 2007).  Future studies into STEM education could investigate first 
semester performance among different subsets of the female population to include 
performance in math during this time.  Investigators could single out the first math class 
that a female takes while enrolled in a community college and examine factors linked to 
determination and/or performance to STEM aspirations and transfer intentions.  In other 
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words, researchers could investigate the question, what happens during the first math 
class that could guide a female student towards transfer and STEM enrollment or away 
from it?       
Future studies could investigate the variables linked with academic aspirations on 
different subsets of female community college students, such as non-traditionally aged 
adult learners.  For example, the social capital component of the current study focused on 
social capital within the family unit while enrolled in high school.  Many adult learners 
are much older and have moved well beyond their own high school years.  The focus on 
social capital could be updated to better describe their current situation.  The information 
gleaned from such a study could be utilized to better understand students who fall outside 
of the traditional college age and also used to improve the recruiting and advising 
processes.  Many community colleges already devote a large amount of resources to such 
students; however, the concept of easy transfer from a community college to a four-year 
institution is a relatively new idea, and the large number of female adult learners within 
community colleges cannot be ignored. 
Investigators have suggested that social capital is an important element in lifelong 
learning and adult education. People often use social capital to gain access to skill and 
knowledge via networking and bonding with others. (Field, 2005)    Future studies could 
continue to investigate social capital and the female adult learner.  Specifically, 
researchers could investigate how networks, connections, and social bonds shape the 
attitudes and dispositions toward learning in adults.  Furthermore investigations could 
focus on what are the best types of social arrangements to promote learning in adults.  To 
accomplish this, investigators could explore a variety of options, including qualitative 
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study, to investigate this type of social capital and it’s impact on the female adult learner. 
http://infed.org/mobi/social-capital-and-lifelong-learning/    
Future studies could also examine variables linked with academic aspirations and 
first generation students.  For example, participation in TRIO or one of their programs 
such as Upward Bound could be included with this model.  The purpose of these 
programs is to foster academic development, assist with understanding basic 
requirements, and motivate students toward postsecondary completion (U.S. Department 
of Education, Student Support Services Program, 2014).  Results of the study could be 
used to improve existing counseling services or mentoring programs that are designed to 
assist these students and improve their academic outcomes.   
Future studies could investigate the impact of chilly climate on different sets of 
students.  For example, what is the impact of chilly climate on only female adult learners 
in their math courses?  Specifically investigations could look at younger groups and older 
groups of students to find out if there are any differences in chilly climate or amount of 
math preparation and transfer intensions and STEM aspirations.  The question could be 
further expanded and applied by addressing their experience in their first math course or 
their highest-level math course.  Because the current study demonstrated that the number 
of math courses taken is linked directly to future enrollment in STEM education, an 
investigation into the impact of chilly climate in specific courses, such as higher level 
math courses, may yield data that could assist educators in creating environments that 
better suit specific groups of students such as female adult learners.        
Future studies could investigate the role of a career counselor in the educational 
decision making of female community college students. The current investigation 
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identified contact with advisors/counselors as a significant in transfer decisions and 
STEM aspirations.  These individuals are critical in academic decision making however, 
this investigation did not specifically address the role of career counselors and impact 
that they may have on the future decision making in female community college students. 
The role of the career counselor is to help students identify areas of strength and help 
students develop an idea of what may interest them the most.  Students could be divided 
into groups based on their age (younger/older) or enrollment status (part-time/full-time) 
and the investigation could focus on the role of a career counselor and the academic and 
transfer decisions made by female students.  
Future studies could investigate the relationships between reading assessment (or 
writing) and success in mathematics.  Previous studies have suggested a link between 
language proficiency and performance in mathematics.  MacGregor and Price (1999) 
suggest that there is a correlation between poor language skills and poor math skills.  
Additionally Clarkson and Williams (1994) suggests that students reading ability is an 
important factor in mathematics, especially in the area of problem solving.  Writing 
exercises such journaling activities and student developed word problems can also 
enhance learning in mathematics (Bonham & Boylan, 2011).  Students could be divided 
into groups based on reading and writing ability to find out if there are any differences in 
the level of achievement in mathematics.         
Future studies could include qualitative analysis to gain a better understanding of 
student behaviors associated with transfer decisions and educational aspirations.  This 
type of study would allow the researcher to collect data by directly observing behaviors 
and conducting interviews with students.  Cresswell (2009) points out several reasons 
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that make this a practical option to quantitative analysis.  For example, students can be 
observed in the actual classroom setting with data being collected directly from the field. 
Researchers can then make use of inductive reasoning to create a better understanding of 
the how and why of student behavior.  Themes and ideas are built from the bottom up 
with the researcher making interpretations based on what they observe.  This type of 
inquiry could be used to design new and innovative teaching techniques as well as 
implement policy and practice for serving a wide variety of different students.  
Conclusion 
The purpose of the study was to investigate a number of variables linked to 
educational aspirations and to introduce a model that will help educators and 
policymakers better understand the STEM aspirations and transfer intentions of female 
community college students.  The study confirmed that there are statistical differences 
between groups of female students enrolled at a community college and that the 
demographic and socioeconomic background characteristics of female students have a 
decisive role in influencing students’ transfer intentions and STEM aspirations.  The most 
notable of these characteristics are age, enrollment status, number of math courses taken, 
and level of parental education.  Additionally, results of multinomial logistic regression 
indicated that age, enrollment status, and contact with academic advisors each are 
predictive of transfer to a four-year institution for both STEM and non-STEM students.  
Younger students, who are registered as full-time, are more inclined to transfer than older 
students who are registered as part-time.  Level of math intensity, measured by the 
number of courses in mathematics that a student takes prior to transfer, was shown to be 
predictive in transfer and selection of a STEM major.  Competency in mathematics is a 
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critical component of pre-STEM education.  While not predictive of transfer intention or 
STEM aspiration, comparative analysis indicated that there is a significant difference 
among the STEM aspirations and transfer intentions and both mothers’ and fathers’ level 
of education.  Students who transfer into both STEM and non-STEM programs tend to 
come from households with more highly educated parents than do students who do not 
intend to transfer.   
 The study demonstrated that contact with academic advisors and counselors is 
predictive of transfer to a four-year college or university for both STEM and non-STEM 
aspirants.  This research proves that students who routinely consult with academic 
advisors/counselors are more likely to transfer into STEM education than students who 
do not intend to transfer.  It also proves that students who intend to transfer, but not into 
STEM, and who have consulted with academic advisor/counselors, are also more likely 
to transfer than students who do not intend to transfer.  Information gathered from 
academic advisors/counselors aids in the understanding of the transfer process, and 
academic advisors/counselors help students with selecting courses, such as math courses, 
that will enable students to be successful in STEM education (Stanton-Salazar, 2011).   
In conclusion, younger students, those registered full-time, students with a high 
level of math intensity, and those who take the time to meet with academic 
advisors/counselors are more inclined to transfer into STEM education.  These results 
suggest that older, more non-traditional students are not as interested in STEM education 
as their younger counterparts.  All students should be informed about potential fields of 
study and future occupations, including the benefits and realities of STEM education.  
Finally, students should be encouraged to meet with advisors/counselors on a regular 
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basis to discuss their academic futures and more work needs to be do to ensure that this 
practice is implemented before students enroll in a program or sign up for classes.  
Therefore, this study contributes to the existing literature of academic aspirations by 
embracing a perspective that contact with academic advisors/counselors is an essential 
component of the transfer process for female students from a community college to a 
four-year college or university.   
A better understanding of all of these variables helps in the creation and 
implementation of policy and practice that can better serve female students while they are 
enrolled in community college.  Because of the importance of STEM education for 
industry development in many areas, the future depends on higher enrollment and 
completion of students in STEM programs. Female students enroll in these programs at a 
much lower rate than their male counterparts, so emphasis in policy and practice should 
be focused on moving more females to STEM education. This study seeks to assist higher 
education institutions and lawmakers in creating those policies and practices through its 
research and conclusions.  
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APPENDIX A: STEM STUDENT SUCCESS LITERACY SURVEY INSTRUMENT 
(SPRING 2013) 
STEM Student Success Literacy Survey 
 
Dear Student,     
 
On behalf of the research team, our sincere thank you for your time in responding to the following 
questions.     
 
This survey will take approximately 15 minutes to complete. Your responses will inform research that will 
guide instructional practice, student services, and academic support programs to maximize student success! 
Your participation is critical to the project. We thank you for your attention to the questions and for 
completing the survey.     
 
Directions for filling out the survey:       
- The survey is divided into four sections. Scroll through each section to answer the questions.      
- Please complete the entire survey (Plan on approximately 15 minutes).      
- When reviewing questions, respond to each with what first comes to mind as the appropriate responses.      
- Please click on NEXT at the bottom of each page to advance to the next page.      
- If you need to leave the survey temporarily, simply close your web browser. You can come back to 
complete the survey through the same link within 7 days.      
- Please click on NEXT at the end of the survey to submit your answers. You will NOT be able to make 
any changes once you submit.         
Upon completion of the survey, you will be automatically entered in a lottery for a random drawing. If you 
are selected as one of the winners in the lottery, you will be required to sign a receipt form documenting 
receipt of the prize. Please know that payments are subject to tax withholding requirements, which may 
vary depending upon whether you are a legal resident of the U.S. or another country. If required, taxes will 
be withheld from the prize you receive. You will need to provide your social security number (SSN) and 
address on a receipt form. This information allows the University to fulfill government-reporting 
requirements. Confidentiality measures are in place to keep this information secure. You may forgo receipt 
of the prize and continue in the study if you do not wish to provide your SSN and address.    
 
All answers will become part of a larger data set, and responses are not identifiable to you as a student 
responder.    
 
Again, we thank you for your time and effort.   
Best Regards,  
Soko S. Starobin, Ph.D.   
Assistant Professor, School of Education   
Director, Office of Community College Research and Policy   
starobin@iastate.edu 
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Section 1: Self-Efficacy 
 
Q1. The following questions are a series of statements about your personal attitudes and 
traits. For each item below, please indicate the extent to which you disagree or agree with 
the statement. 
 Disagree 
strong
ly 
Disagr
ee 
Slightl
y 
disagr
ee 
Neithe
r 
agree 
nor 
disagr
ee 
Slightl
y 
agree Agree 
Agree 
strong
ly 
1. If I can’t do a job the first time, I 
keep trying until I can. !  !  !  !  !  !  !  
2. When I have something unpleasant 
to do, I stick to it until I finish it. !  !  !  !  !  !  !  
3. Failure makes me try harder. !  !  !  !  !  !  !  
4. I often make lists of things to do. !  !  !  !  !  !  !  
5. I usually mark important dates on 
my calendar. !  !  !  !  !  !  !  
6. I do not seem capable of dealing 
with most problems that come up in 
life. 
!  !  !  !  !  !  !  
7. If something looks too complicated, 
I will not even bother to try it. !  !  !  !  !  !  !  
8. When trying to learn something 
new, I soon give up if I am not 
initially successful. 
!  !  !  !  !  !  !  
9. I wish I could have more respect for 
myself. !  !  !  !  !  !  !  
10. On the whole, I am satisfied with 
myself. !  !  !  !  !  !  !  
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Q2. The following questions are a series of statements about your personal attitudes and 
traits in various social aspects. For each item below, please indicate the extent to which you 
disagree or agree with the statement. 
 Disagree 
strong
ly 
Disag
ree 
Slight
ly 
disagr
ee 
Neith
er 
agree 
nor 
disagr
ee 
Slight
ly 
agree Agree 
Agree 
strong
ly 
1. It is difficult for me to make new 
friends. !  !  !  !  !  !  !  
2. If I see someone I would like to 
meet, I go to that person instead of 
waiting for him or her to come to 
me. 
!  !  !  !  !  !  !  
3. I do not handle myself well in 
social gatherings. !  !  !  !  !  !  !  
 
 
Q3. Since you began attending this college, how often do you engage in the following? 
 Never Rarely 
Sometim
es Often Always 
1. Worrying about what others think of 
me !  !  !  !  !  
2. Doing things so that others will like 
me !  !  !  !  !  
3. Worrying about being called a 
“nerd” or “brainiac” !  !  !  !  !  
4. Worrying about being accused of not 
being myself (e.g., “acting white” or 
being a “sell out”) 
!  !  !  !  !  
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Q4. Compared to the students at your campus, where the average student is at the 50th 
percent, rate your confidence about your level of skill according to the following scale. 
 
I'm in the 
bottom 
10% 
I'm 
below 
average 
but not in 
the 
bottom 
10% 
I'm about 
average 
I'm above 
average 
but not in 
the top 
10% 
I'm in 
the top 
10% 
Not 
applicable 
1. Math skill !  !  !  !  !  !  
2. Writing skill !  !  !  !  !  !  
3. Public speaking skill !  !  !  !  !  !  
4. Social skill !  !  !  !  !  !  
5. Computer skill !  !  !  !  !  !  
 
 
Q5. Please think about the most challenging class you have taken in this college, and answer 
the following questions based on your experiences in this class. 
 
 
Q6. What subject does this most challenging class belong to? 
! Biology 
! Chemistry 
! English 
! Mathematics 
! Physics 
! Other, please specify ___________________ 
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Q7. Why was this class the most challenging? 
 Strongly 
disagr
ee 
Disag
ree 
Slight
ly 
disagr
ee 
Neith
er 
agree 
nor 
disagr
ee 
Slight
ly 
agree Agree 
Stron
gly 
agree 
1. Did not know how to study for the 
exams !  !  !  !  !  !  !  
2. Did not get enough feedback from 
the professor !  !  !  !  !  !  !  
3. Professor was not available to 
answer questions !  !  !  !  !  !  !  
4. Professor did not encourage 
interaction with him/her !  !  !  !  !  !  !  
5. Professor expected a low 
performance from me !  !  !  !  !  !  !  
6. The course required a large amount 
of work !  !  !  !  !  !  !  
 
 
Q8. On a scale of zero to ten (0: No Anxiety - 10: Extreme anxiety), what was your level of 
anxiety in this class?  
______ Anxiety (0: No Anxiety - 10: Extreme Anxiety) 
 
 
Q9. To what degree did your anxiety negatively impact your class performance? Please 
mark the negative impact on a scale of one to five (1= no negative impact, 5=extremely 
negative impact). 
______ Negative Impact 
 
 
Q10. When you were working at a challenging task in that class, how confident were you 
that you would succeed? Please mark the degree of your confidence on a scale of one to five 
(1= extremely confident - 5= not at all confident) 
______ Confidence 
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Q11. If you succeeded at a challenging part of this class, would you say it was because of: 
 
Strongl
y 
disagre
e 
Disagre
e 
Slightl
y 
disagre
e 
Neither 
agree 
nor 
disagre
e 
Slightl
y agree Agree 
Strongl
y agree 
1. Your high ability !  !  !  !  !  !  !  
2. Good luck !  !  !  !  !  !  !  
3. The task was easy !  !  !  !  !  !  !  
4. You worked hard !  !  !  !  !  !  !  
 
 
Q12. If you failed (or were less successful) at a challenging part of this class, would you say 
it was because of: 
 
Strongl
y 
disagre
e 
Disagr
ee 
Slightl
y 
disagre
e 
Neither 
agree 
nor 
disagre
e 
Slightl
y agree Agree 
Strongl
y agree 
1. Your low ability !  !  !  !  !  !  !  
2. Bad luck !  !  !  !  !  !  !  
3. The task was hard !  !  !  !  !  !  !  
4. You didn't work hard 
enough !  !  !  !  !  !  !  
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Q13. Please indicate the things you did to address the challenges in this class, and how 
useful they were in improving your performance. 
 
Did no use/ 
not 
applicable 
Used, not 
helpful 
Used, 
somewhat 
helpful 
Used, very 
helpful 
1. Spent more time studying !  !  !  !  
2. Taught myself to study more 
effectively !  !  !  !  
3. Did all of the assigned reading !  !  !  !  
4. Increased lecture attendance !  !  !  !  
5. Received a sample test from a 
friend or club/organization to 
study 
!  !  !  !  
6. Studied by myself !  !  !  !  
7. Cheated on assignments or 
exams !  !  !  !  
8. Withdrew from the course !  !  !  !  
9. Studied with other students in 
the class !  !  !  !  
10. Received informal tutoring !  !  !  !  
11. Received academic support 
outside the class !  !  !  !  
12. Used feedback from Teacher 
Assistant or professor on a 
regular basis 
!  !  !  !  
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Q14. For this most challenging class, how helpful was the encouragement or advice you 
received from the following? 
 Did not receive/ not 
applicable 
Received, 
not helpful 
Received, 
somewhat 
helpful 
Received, 
very 
helpful 
1. Family member or friend !  !  !  !  
2. Fellow resident or Resident Assistant !  !  !  !  
3. Fellow classmate !  !  !  !  
4. Upper-class student who had taken the class !  !  !  !  
5. Staff person or administrator !  !  !  !  
6. Professional counselor !  !  !  !  
7. Advisor !  !  !  !  
8. Professor or Teacher's Assistant for this 
class !  !  !  !  
9. Academic dean !  !  !  !  
10. Another faculty member !  !  !  !  
 
 
Q15. In a typical week (not exam week), how many hours did you spend studying and 
preparing for this class? 
! 0 or None 
! Less than 1 hour 
! 1-2 hours 
! 3-5 hours 
! 6-10 hours 
! 11-20 hours 
! 21-35 hours 
! 36-45 hours 
! 46 hours or more 
 
 
Section 2: Social Capital 
 
Q16. What is the highest level of education completed by your parents? 
 
Element
ary 
school or 
less 
Some 
high 
school 
High 
school 
graduat
e 
Some 
colleg
e 
Associat
e degree 
from two 
year 
college 
Bachelor
's degree 
Some 
graduat
e school 
Graduat
e degree 
Don't 
know 
1. Mother !  !  !  !  !  !  !  !  !  
2. Father !  !  !  !  !  !  !  !  !  
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Q17. Are you financially independent (your college expenses are paid by someone other 
than your parents, e.g., yourself, your employer.)? 
! Yes 
! No 
If Yes Is Selected, Then Skip To How much of your first year's educati... 
 
 
Q18. What is your best estimate of your parents' total income last year? Consider income 
from all sources before taxes. 
! Less than $20,000 
! $20,000---$39,999 
! $40,000---$59,999 
! $60,000---$79,999 
! $80,000 or more 
! I don't know 
! Prefer not to answer 
 
Q19. How much of your first year's educational expenses (room, board, tuition, and fees) do 
you expect to cover from each of the sources listed below? 
 
None 
Less 
than 
$1,000 
$1,000 
to 
$2,999 
$3,000 
to 
$5,999 
$6,000 
to 
$9,999 
$10,000
+ 
Don't 
know 
1. Family resources (parents, 
relatives, spouse, etc.) !  !  !  !  !  !  !  
2. My own resources (savings 
from work, work-study, other 
income) 
!  !  !  !  !  !  !  
3. Employer contributions !  !  !  !  !  !  !  
4. Aid which need not be repaid 
(grants, scholarships, military 
funding, etc.) 
!  !  !  !  !  !  !  
5. Aid which must be repaid 
(loans, etc.) !  !  !  !  !  !  !  
6. Other sources than above !  !  !  !  !  !  !  
 
 
Q20. Do you have any concern about your ability to finance your college education? 
! None (I am confident that I will have sufficient funds) 
! Some concerns (but I probably will have enough funds) 
! Major concerns (not sure I will have enough funds to complete college) 
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Q21. Excluding yourself, how many people (children, grandchildren, brothers, sisters, 
parents, etc.) are you financially supporting? 
! None 
! 1 - 2 
! 3 - 4 
! 5 or above 
 
Q22. Are you currently working? 
! Yes, I am currently working on campus.  
! Yes, I am currently working off campus.  
! No, I am not looking for working opportunities.  
! No, I am currently unemployed, but I am looking for working opportunities. 
If No, I am not looking for wo... Is Selected, Then Skip To During high school, how often did you...If No, I 
am currently unemploy... Is Selected, Then Skip To During high school, how often did you... 
 
Q23. During your time at the community college, about how many hours a week did you 
usually spend working on a job for pay? 
! 1 to 10 hours 
! 11 to 15 hours 
! 16 to 20 hours  
! 21 to 30 hours 
! More than 30 hours 
 
Q24. During high school, how often did your parents or other adults: 
 
Never or 
very 
rarely 
A few 
times a 
year 
About 
once a 
month 
Several 
times a 
month 
Several 
times a 
week 
1. Discuss book, films, or television 
programs with you !  !  !  !  !  
2. Eat the main meal with you 
around a table !  !  !  !  !  
3. Spend time just talking to you !  !  !  !  !  
4. Work with you on your 
homework !  !  !  !  !  
5. Discuss your progress in school 
with you !  !  !  !  !  
6. Participate in school related 
activities (e.g., Parent-Teacher 
Association) 
!  !  !  !  !  
7. Spend time talking with your 
friends !  !  !  !  !  
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Q25. If you were to compare yourself to your parents or guardian, would you say that you 
are: 
! Much more thrifty and likely to save what I can 
! Somewhat more thrifty and likely to save what I can 
! About as thrifty 
! Somewhat less thrifty and more likely to spend what I can 
! Much less thrifty and much more likely to spend what I can 
 
Q26. What is your mother's occupation? 
! Biological/Life Scientists 
! Clerical/Administrative Support occupations 
! Clergy/Other religious workers 
! Consultants 
! Counselors 
! Engineers/Architects 
! Engineering Technologists/Technicians/Surveyors 
! Farmers/Foresters/Fishermen 
! Health occupations 
! Lawyers/Judges 
! Librarian/Archivists/Curators 
! Managers and Supervisors, First-line 
! Managers, top-level executives/Administrators 
! Manager, other (People who manage other managers) 
! Management-related occupations 
! Mathematical scientists 
! Physical scientists 
! Research associates/Assistants 
! Service occupations, except health 
! Social scientists 
! Social workers 
! Teachers-precollege 
! Teachers/Professors-postsecondary 
! Teachers-other 
! Writers/Editors/Public relations specialists/Artists/Entertainers/Broadcasters 
! Other professions/Other occupations 
! Unemployed 
! Retired 
! Not applicable 
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Q27. What is your father's occupation? 
! Biological/Life Scientists 
! Clerical/Administrative Support occupations 
! Clergy/Other religious workers 
! Consultants 
! Counselors 
! Engineers/Architects 
! Engineering Technologists/Technicians/Surveyors 
! Farmers/Foresters/Fishermen 
! Health occupations 
! Lawyers/Judges 
! Librarian/Archivists/Curators 
! Managers and Supervisors, First-line 
! Managers, top-level executives/Administrators 
! Manager, other (People who manage other managers) 
! Management-related occupations 
! Mathematical scientists 
! Physical scientists 
! Research associates/Assistants 
! Service occupations, except health 
! Social scientists 
! Social workers 
! Teachers-precollege 
! Teachers/Professors-postsecondary 
! Teachers-other 
! Writers/Editors/Public relations specialists/Artists/Entertainers/Broadcasters 
! Other professions/Other occupations 
! Unemployed 
! Retired 
! Not applicable 
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Q28. What is your probable career occupation? 
! Biological/Life Scientists 
! Clerical/Administrative Support occupations 
! Clergy/Other religious workers 
! Consultants 
! Counselors 
! Engineers/Architects 
! Engineering Technologists/Technicians/Surveyors 
! Farmers/Foresters/Fishermen 
! Health occupations 
! Lawyers/Judges 
! Librarian/Archivists/Curators 
! Managers and Supervisors, First-line 
! Managers, top-level executives/Administrators 
! Manager, other (People who manage other managers) 
! Management-related occupations 
! Mathematical scientists 
! Physical scientists 
! Research associates/Assistants 
! Service occupations, except health 
! Social scientists 
! Social workers 
! Teachers-precollege 
! Teachers/Professors-postsecondary 
! Teachers-other 
! Writers/Editors/Public relations specialists/Artists/Entertainers/Broadcasters 
! Other professions/Other occupations 
 
 
Q29. Since arriving at this college, has your occupational expectation changed? 
! Yes 
! No 
If No Is Selected, Then Skip To If there were no obstacles, what is t...  
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Q30. Please indicate WHY your career choice changed: 
 
Strongl
y 
disagre
e 
Disagr
ee 
Slightl
y 
disagre
e 
Neither 
agree 
nor 
disagre
e 
Slightl
y agree Agree 
Strongl
y agree 
1. Lack of high school 
preparation for career choice 
requirements 
!  !  !  !  !  !  !  
2. Academic difficulty in the 
major course requirements for 
the career 
!  !  !  !  !  !  !  
3. Academic interests and values 
have changed since arriving at 
this college 
!  !  !  !  !  !  !  
4. Career interests have changed 
since arriving at this college !  !  !  !  !  !  !  
5. Career values have changed 
since arriving at this college !  !  !  !  !  !  !  
6. Lack of pre-professional 
learning opportunities 
available (e.g., internships, 
research opportunities) 
!  !  !  !  !  !  !  
 
 
Q31. If there were no obstacles, what is the highest academic degree you would like to attain 
in your lifetime? 
! Will take classes, but do not intend to earn a degree  
! Vocational certificate/Diploma  
! Associate degree (A.A. or equivalent)  
! Bachelors' degree (B.A., B.S., etc.)  
! At least a Bachelor' degree, maybe more  
! Master's degree (M.A., M.S., etc.)  
! Doctoral degree (Ph.D., Ed.D., J.D., etc.)  
! Medical degree (M.D., D.D.S., D.V.M., etc.)  
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Q32. How likely would each of the following be to prevent you from obtaining your college 
degree? 
 Not at all likely 
Probably 
not likely 
Somewhat 
likely 
Very 
 likely 
1. Child care issues !  !  !  !  
2. Health issues !  !  !  !  
3. Debt-need to work more hours because of 
bills !  !  !  !  
4. Inability to balance home and school 
responsibilities !  !  !  !  
5. Inability to balance work and school 
responsibilities !  !  !  !  
6. Insufficient financial aid !  !  !  !  
7. Lack of money !  !  !  !  
8. Poor or failing grades !  !  !  !  
9. Transportation issues !  !  !  !  
10. Unprepared for college coursework !  !  !  !  
11. Lack of support services or resources, 
i.e. tutoring/mentoring/counseling !  !  !  !  
 
 
Q33. Realistically, what do you expect will be your annual income in the first full year after 
leaving this college? 
! Less than $20,000 
! $20,000---$39,999 
! $40,000---$59,999 
! $60,000---$79,999 
! $80,000 or more 
 
 
Section 3: Transfer knowledge 
 
Q34. About how many hours a week do you usually spend on the community college 
campus, not counting time attending classes? 
! None 
! 1 to 3 hours 
! 4 to 6 hours 
! 7 to 9 hours 
! 10 to 12 hours 
! more than 12 hours 
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Q35. Have you taken any developmental courses in the following subjects? (check all that 
apply) 
" Math 
" Reading 
" Writing 
" None 
 
 
Q36. About how many hours a week do you usually spend studying or preparing for your 
classes? 
! 1 to 5 hours 
! 6 to 10 hours 
! 11 to 15 hours 
! 16 to 20 hours 
! more than 20 hours 
 
 
 
Q37. The following items address your use of academic advising/counseling services at your 
community college. Please indicate the extent to which you disagree or agree with each 
statement. 
 
Strongl
y 
disagre
e 
Disagr
ee 
Slightl
y 
disagre
e 
Neithe
r agree 
nor 
disagre
e 
Slightl
y agree Agree 
Strongl
y agree 
1. I consulted with academic 
advisors/counselor regarding transfer. !  !  !  !  !  !  !  
2. Information received from academic 
advisors/counselors was helpful in the 
transfer process. 
!  !  !  !  !  !  !  
3. I met with academic advisors 
/counselors on a regular basis. !  !  !  !  !  !  !  
4. I talked with an advisor/counselor 
about courses to take, requirements, 
and education plans. 
!  !  !  !  !  !  !  
5. I discussed my plans for transferring 
to a four-year college or university 
with an academic advisor/counselor. 
!  !  !  !  !  !  !  
6. Advisors/counselors identified 
courses needed to meet the general 
education/major requirements of a 
four-year college or university I was 
interested in attending. 
!  !  !  !  !  !  !  
 
 
Q38. The following items pertain to your perceptions about the “transfer process” while 
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you were enrolled at the community college. Please indicate the extent to which you disagree 
or agree with each statement. 
 
Strongl
y 
disagre
e 
Disagr
ee 
Slightl
y 
disagre
e 
Neithe
r agree 
nor 
disagre
e 
Slightl
y agree Agree 
Strongl
y 
Agree 
1. I researched various aspects of 4-
year institutions to get a better 
understanding of the environment and 
academic expectations. 
!  !  !  !  !  !  !  
2. I visited the 4-year institutions at 
least once to learn where offices and 
departments were located. 
!  !  !  !  !  !  !  
3. I spoke to academic counselors at 4-
year institutions about transferring 
and major requirements. 
!  !  !  !  !  !  !  
4. I spoke to former community college 
transfer students to gain insight about 
their transfer experiences. 
!  !  !  !  !  !  !  
 
 
Q39. How often did you do each of the following at your community college? 
 Never or very 
rarely 
A few 
times 
per 
semester 
About 
once a 
month 
Several 
times a 
month 
Several 
times a 
week 
1. Visited faculty and sought their advice 
on class projects such as writing 
assignments and research papers. 
!  !  !  !  !  
2. Approaching faculty outside class. !  !  !  !  !  
3. Discussed career plans and ambitions 
with a faculty member. !  !  !  !  !  
4. Asked my instructor for comments and 
criticisms about my work. !  !  !  !  !  
 
 
Q40. Have you ever felt that the faculty, staff, or administration in this college treated you 
poorly? 
! Yes 
! No 
If No Is Selected, Then Skip To To what extent do the following gener... 
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Q41. Have you ever felt that the faculty, staff, or administration in this college treated you 
poorly because of your: (Check all that apply). 
" Gender 
" Race or ethnicity 
" English-language proficiency 
" Sexual orientation 
" Religion 
" Social class 
" Other, please specify ____________________ 
 
 
Q42. To what extent do the following generally characterize the classroom environment you 
have experienced at this college? 
 Never Rarely 
Sometime
s Often Always 
1. I felt I was treated respectfully in class !  !  !  !  !  
2. Class size made it difficult to ask questions !  !  !  !  !  
3. I felt isolated in class !  !  !  !  !  
4. Instructor expressed a lack of confidence in 
my ability to succeed in class !  !  !  !  !  
5. Instructor or students made prejudiced 
comments that made me uncomfortable !  !  !  !  !  
6. I felt like I did not fit in !  !  !  !  !  
7. I was ignored when I tried to participate in 
class discussions or ask questions !  !  !  !  !  
 
 
Q43. In your opinion, how successful has this college been at providing: 
 Not at all successful 
Somewhat 
successful Successful 
Very 
successful 
Extremely 
successful 
1. Faculty role models similar 
to you !  !  !  !  !  
2. Administrative/staff role 
models similar to you !  !  !  !  !  
3. Clubs and organizations that 
match your interest !  !  !  !  !  
4. Classroom environments 
that encourage your 
academic success 
!  !  !  !  !  
5. A sense of being a valued 
member of the community !  !  !  !  !  
6. Opportunities to interact 
socially with your friends !  !  !  !  !  
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Q44. At this college, what is your overall grade point average (GPA)? 
! 3.75-4.00 (mostly As)  
! 3.25-3.74 (about half As and half Bs)  
! 2.75-3.24 (mostly Bs)  
! 2.25-2.74 (about half Bs and half Cs)  
! 1.75-2.24 (mostly Cs)  
! 1.25-1.74 (about half Cs and half Ds)  
! Less than 1.25 (mostly Ds or below)  
! Have not taken courses for which grades were given  
! Prefer not to answer  
 
 
Q45. As things stand today, do you intend to transfer to a: 
! 4-year public university 
! 4-year private college or university 
! Private 2-year college 
! Public 2-year college 
! Not intend to transfer 
If Private 2-year college Is Selected, Then Skip To Section 4: Demographic informationIs ...If Public 2-
year college Is Selected, Then Skip To Section 4: Demographic informationIs ...If Not intend to transfer Is 
Selected, Then Skip To Section 4: Demographic informationIs ... 
 
 
Q46. Are you planning to major in STEM (Science, Technology, Engineering, and 
Mathematics) upon transfer? 
! Yes 
! No 
If Yes Is Selected, Then Skip To Which STEM major are you planning to ... 
 
 
Q47. Which STEM major are you planning to choose upon transfer? 
! Biological Science (includes Biology, Biochemistry/Biophysics, Botany, Environmental Science, 
Marine Science, Microbiology/Bacteriology, Zoology, etc.)  
! Computer Science  
! Engineering (includes Aeronautical/Astronautical Engineering, Civil Engineering, Chemical 
Engineering, Computer Engineering, Electrical/Electronic Engineering, Industrial Engineering, 
Mechanical Engineering, etc.)  
! Forestry  
! Health Related Professional (includes Health Technology, Medicine, Dentistry, Veterinary Medicine, 
Nursing, Pharmacy, Therapy, etc.)  
! Military Science  
! Physical Science (includes Astronomy, Atmospheric Science, Chemistry, Earth Science, Marine 
Science, Mathematics, Physics, etc.)  
! Technology (includes Building Trades, Computer Programming or Data Processing, Drafting or 
Design, Electronics, Mechanics, etc.)  
! Other STEM major  
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Section 4: Demographic information 
 
Q48. Is this your first semester in this college? 
! Yes 
! No 
 
 
Q49. Thinking about this current academic term, how would you characterize your 
enrollment at this college? 
! Full-time (12 or more credit hours) 
! Part-time (less than 12 credits) 
 
 
Q50. Including this semester, what mathematics courses have you taken?  Include courses 
in high school or previous college work. (Check all that apply) 
 High School College Did not take 
1. Basic math, Business math, or 
Pre-algebra "  "  "  
2. Algebra I "  "  "  
3. Geometry "  "  "  
4. Algebra II "  "  "  
5. Trigonometry "  "  "  
6. Pre-calculus "  "  "  
7. Calculus "  "  "  
8. Integrated/Applied Mathematics "  "  "  
9. Probability/Statistics "  "  "  
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Q51. Including this semester, what science courses have you taken?  Include courses in high 
school or previous college work.  (Check all that apply) 
 High School College Did not take 
1. General Biology "  "  "  
2. Chemistry "  "  "  
3. Physics "  "  "  
4. Biology specialty (i.e., 
microbiology, genetics, 
botany, cell biology, marine 
biology, etc.) 
"  "  "  
5. Other Earth Sciences (i.e., 
geology, meteorology, etc.) "  "  "  
6. Physical Science "  "  "  
 
 
Q52. Have you participated in Project Lead The Way (PLTW)? 
! Yes 
! No 
 
 
Q53. Have you ever attended a four-year college/university? 
! Yes 
! No 
 
 
Q54. What academic credentials have you earned?  (Check all that apply) 
" None 
" High school diploma or GED 
" AA (Associate of Arts) 
" AS (Associate of Science) 
" AGS (Associate of General Studies) 
" AAA (Associate of Applied Arts) 
" AAS (Associate of Applied Science) 
" Diploma 
" Certificate 
" Other 
 
 
Q55. What is your gender? 
! Male 
! Female 
 
 
Q56. Are you Hispanic/Latino? 
! Yes 
! No 
If Yes Is Selected, Then Skip To What is your age? 
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Q57. How would you identify your race/ethnic background?	  
! American Indian or Alaska Native 
! Asian 
! Black or African American 
! Hispanic 
! Native Hawaiian or other Pacific Islander 
! White 
! Two or more races 
! Race/Ethnicity Unknown 
 
 
Q58. What is your age?  
! 17 and younger (17) 
! 18 (18) 
! 19 (19) 
! 20 (20) 
! 21 (21) 
! 22 (22) 
! 23 (23) 
! 24 (24) 
! 25 (25) 
! 26 (26) 
! 27 (27) 
! 28 (28) 
! 29 (29) 
! 30 (30) 
! 31 (31) 
! 32 (32) 
! 33 (33) 
! 34 (34) 
! 35 (35) 
! 36 (36) 
! 37 (37) 
! 38 (38) 
! 39 (39) 
! 40 (40) 
! 41 (41) 
! 42 (42) 
! 43 (43) 
! 44 (44) 
! 45 (45) 
! 46 (46) 
! 47 (47) 
! 48 (48) 
! 49 (49) 
! 50 (50) 
! 51 (51) 
! 52 (52) 
! 53 (53) 
! 54 (54) 
! 55 (55) 
! 56 (56) 
! 57 (57) 
! 58 (58) 
! 59 (59) 
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! 60 (60) 
! 61 (61) 
! 62 (62) 
! 63 (63) 
! 64 (64) 
! 65 and older (65) 
 
Q59. What is your marital status? 
! Married 
! Living together (not married) 
! Single, never married 
! Divorced/separated/widowed 
 
 
Q60. Are your parent(s): 
! Both alive and living with each other 
! Both alive 
! Divorced or living apart 
! One or both deceased 
 
 
Q61. What is your current religious preference? 
! Catholic 
! Protestant 
! Jewish 
! Islam 
! Hindu 
! Buddhist 
! Other, please specify ____________________ 
! None 
! Prefer not to answer 
 
 
Q62. How many miles is this college from your permanent home? 
! 5 miles or less 
! 6---10 miles 
! 11---50 miles 
! 51---100 miles 
! 101---500 miles 
! Over 500 miles 
 
 
Q63. Currently, what is your citizenship status? 
! U.S. Citizen, native born 
! U.S. Citizen, naturalized 
! Non-U.S. Citizen, with a permanent resident visa/green card 
! Non-U.S. Citizen, with a temporary U.S. resident visa 
! Living outside the United States 
! Prefer not to answer 
If U.S. Citizen, native born Is Selected, Then Skip To Is English your native language? If U.S. Citizen, 
naturalized Is Selected, Then Skip To Is English your native language? If Prefer not to answer Is Selected, 
Then Skip To Is English your native language? 
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Q64. If you were born outside of the U.S., in what country were you born? Please specify. 
 
 
 
Q65. At what age did you first come to the U.S. for an extended period of time (i.e., more 
than 1 month)? Please specify. 
! Birth to 3 
! 4 to 7 
! 8 to 12 
! 13 to 17 
! 18 to 21 
! older than 21 
! Not applicable 
 
 
Q66. Is English your native language? 
! Yes 
! No 
 
 
Section 5: Institution Questions 
 
Please click the "NEXT" button to complete the survey. By completing the survey, you will be 
automatically entered in a lottery for a random drawing for winning one of the five iPad 2. Good 
Luck! 
 
Thank you very much for taking the time to complete this survey.  
 
Soko S. Starobin, Ph.D. 
School of Education 
Director, Office of Community College Research and Policy 
starobin@iastate.edu 
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APPENDIX B. CRITERIA FOR DEVELOPING THE MASTER DATA FILE 
 
STEM Student Success Literacy 
 
Tools to Creation for Master Student Data File 
 
Course Selection (immediately following add/drop date) 
 
• 	  Courses	  should	  be	  selected	  so	  as	  to	  survey	  students	  who	  have	  attended	  at	  least	  one	  semester	  of	  college	  
 
Include: 
 
• Only	  courses	  offered	  during	  the	  Fall	  2012	  and	  Spring	  2013	  semesters	  that	  count	  toward	  degree	  attainment,	  institutional	  credit	  or	  towards	  financial	  aid	  
 
Exclude: 
 
• If	  courses	  fall	  within	  a	  sequence	  (exe:	  Biology	  I,	  II,	  III)	  exclude	  all	  level	  I	  or	  prerequisite	  level	  courses	  
• Remedial/developmental	  courses	  
• Courses	  that	  may	  begin	  after	  the	  add/drop	  date	  
• Non-­‐credit	  courses	  
• Dual	  enrollment	  courses	  offered	  entirely	  to	  high	  school	  students	  
• Freshman	  seminar	  or	  other	  courses	  offered	  specifically	  to	  first-­‐term	  freshmen	  students	  (open	  to	  discussion)	  
• Lower-­‐level	  ESL	  courses	  in	  which	  students	  may	  not	  have	  adequate	  English	  proficiency	  to	  complete	  the	  survey	  
• Independent	  study	  courses	  
• Individual	  instruction	  courses	  (exe:	  music	  lessons)	  
• Distance	  education	  courses	  (including:	  hybrid,	  online	  and	  ICN)	  
• Students	  under	  age	  18	  
 
 
Adapted from Johnson (2013) 
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APPENDIX C. STUDY CODEBOOK 
 
Variable Description   Code Purpose 
Q16_1: What is the 
highest level education 
completed by your 
parents?- Mother 
  
1=Elementary                            
2=Some high school                   
3=High school graduate                
4=Some college                         
5=Associate degree                    
6=Bachelor's degree                   
7=Some grad school                  
8=Graduate degree                    
9=Don't know 
Descriptive analysis, 
variable for multinomial 
logistic regression 
Q16_2: What is the 
highest level of education 
completed by your 
parents? – Father 
  
1=Elementary                            
2=Some high school                   
3=High school graduate                
4=Some college                         
5=Associate degree                    
6=Bachelor's degree                   
7=Some grad school                  
8=Graduate degree                    
9=Don't know 
Descriptive analysis 
Q24_1: During high 
school, how often did our 
parents or other adults-
Discuss book, films, or 
television programs with 
you   
1=Never or very rarely               
2=A few times a year                  
3=About once a month               
4=Several times a month            
5=Several times a week 
Descriptive analysis, EFA, 
CFA 
Q24_2: During high 
school, how often did your 
parents or other adults-Eat 
the main meal with you 
around a table   
1=Never or very rarely               
2=A few times a year                  
3=About once a month               
4=Several times a month            
5=Several times a week 
Descriptive analysis, EFA, 
CFA 
Q24_3: During high 
school, how often did your 
parents or other adults-
Spend time just talking to 
you   
1=Never or very rarely               
2=A few times a year                  
3=About once a month               
4=Several times a month            
5=Several times a week 
Descriptive analysis, EFA, 
CFA 
Q24_4: During high 
school, how often did your 
parents or other adults-
Work with you on your 
homework   
1=Never or very rarely               
2=A few times a year                  
3=About once a month               
4=Several times a month            
5=Several times a week 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
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Variable Description   Code Purpose 
Q24_5: During high 
school, how often did your 
parents or other adults-
Discuss your progress in 
school with you   
1=Never or very rarely               
2=A few times a year                  
3=About once a month               
4=Several times a month            
5=Several times a week 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
Q24_6: During high 
school, how often did your 
parents or other adults-
Participate in school 
related activities  
1=Never or very rarely               
2=A few times a year                  
3=About once a month               
4=Several times a month            
5=Several times a week 
Descriptive analysis, EFA, 
CFA 
Q24_6: During high 
school, how often did your 
parents or other adults-
Spend time talking with 
your friends   
1=Never or very rarely               
2=A few times a year                  
3=About once a month               
4=Several times a month            
5=Several times a week 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
Q31: If there were no 
obstacles, what is the 
highest academic degree 
you would like to attain in 
your lifetime 
  
1=Will take classes, but do not 
intend to earn a degree               
2=Vocational certificate/Diploma  
3=Associates degree (A.A. or 
equivalent)                                 
4=Bachelor's degree (B.A., B.S., 
etc)                                          
5=At least a Bachelor’s degree, 
maybe more                              
6=Master's degree (M.A., M.S., 
etc)                                           
7=Doctoral degree (Ph.D., Ed.D, 
J.D., etc)                                    
8=Medial degree (M.D., D.D.S, 
D.V.M., etc.) 
Descriptive analysis 
Q37_1:Consulted with 
academic 
advisors/counselor 
regarding transfer 
  
1=Strongly disagree                    
2=Disagree                                 
3=Slightly disagree                     
4=Neither agree / disagree           
5=Slightly agree                         
6=Agree                                     
7=Strongly agree 
Descriptive analysis, EFA, 
CFA 
Q37_2 Information 
received from academic 
advisors/counselors was 
helpful in the transfer 
process 
  
1=Strongly disagree                    
2=Disagree                                 
3=Slightly disagree                     
4=Neither agree / disagree           
5=Slightly agree                         
6=Agree                                     
7=Strongly agree 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
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Variable Description   Code Purpose 
Q37_3 I met with 
academic 
advisors/counselors on a 
regular basis 
  
1=Strongly disagree                    
2=Disagree                                 
3=Slightly disagree                     
4=Neither agree / disagree           
5=Slightly agree                         
6=Agree                                     
7=Strongly agree 
Descriptive analysis, EFA, 
CFA 
Q37_4 I talked with an 
advisor/counselor about 
courses to take, 
requirements and 
education plans 
  
1=Strongly disagree                    
2=Disagree                                 
3=Slightly disagree                     
4=Neither agree / disagree           
5=Slightly agree                         
6=Agree                                     
7=Strongly agree 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
    
Q37_5: I discussed my 
plans for transferring to a 
four-year college or 
university with an 
academic 
advisor/counselor. 
  
1=Strongly disagree                    
2=Disagree                                 
3=Slightly disagree                     
4=Neither agree / disagree           
5=Slightly agree                         
6=Agree                                     
7=Strongly agree 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
Q37_6: 
Advisors/counselors 
identified courses needed 
to meet the general 
education/major 
requirements of a four-
year college or university I 
was interested in attending  
1=Strongly disagree                    
2=Disagree                                 
3=Slightly disagree                     
4=Neither agree / disagree           
5=Slightly agree                         
6=Agree                                     
7=Strongly agree 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
Q45: As things stand 
today, do you intend to 
transfer to a: 
  
1=4 year public univ/college        
2=4 year private univ/college        
3=Private 2 year college              
4=Public 2 year college                
5=Do not intend to transfer 
Descriptive analysis 
Q46: Are you planning to 
major in STEM upon 
transfer?   
1=Yes                                        
2=No 
Descriptive analysis 
Q50_1_1-Math courses 
completed-Basic math, 
high school   
0=Not checked                            
1=Checked-agree with 
statement 
Descriptive analysis 
Q50_2_1-Math courses 
completed-Algebra 1, high 
school   
0=Not checked                            
1=Checked-agree with 
statement 
Descriptive analysis 
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Variable Description   Code Purpose 
Q50_3_1-Math courses 
completed -Geometry, 
high school   
0=Not checked                            
1=Checked-agree with 
statement 
Descriptive analysis 
Q50_4_1-Math courses 
completed- Algebra 2, high 
school   
0=Not checked                            
1=Checked-agree with 
statement 
Descriptive analysis 
Q50_5_1-Math courses 
completed-Trigonometry, 
high school   
0=Not checked                            
1=Checked-agree with 
statement 
Descriptive analysis 
Q50_6_1-Math courses 
completed-Pre-Calculus, 
high school   
0=Not checked                            
1=Checked-agree with 
statement 
Descriptive analysis 
Q50_7_1-Math courses 
competed-Calculus, high 
school   
0=Not checked                            
1=Checked-agree with 
statement 
Descriptive analysis 
Q55: What is your gender? 
  
1=Male                                      
2=Female 
Descriptive analysis 
    
Q58: What is your age? 
  
<17-Not included                        
18=18                                       
19=19                                       
20=20                                          
…                                              
64=64                                       
65=65 and older 
EFA, CFA, multinomial 
logistic regression 
Q56: Are you 
Latino/Hispanic?   
1=Yes                                        
2=No     
Descriptive analysis 
Q57: How would you 
identify your race/ethnic 
background 
  
1=American Indian/Alaska           
2=Asian                                     
3=Black/African American            
4=Hispanic                      
5=Native Hawaiian or other 
Pacific Islander                                    
6=White                                     
7=Two or more races                   
8=Race/Ethnicity unknown 
Descriptive analysis 
Asian 
  
1=Asian                                      
0=Not Asian 
Multinomial logistic 
regression 
Black 
  
1= Black                                     
2=Not Black 
Multinomial logistic 
regression 
Latino 
  
1=Latino                                     
0=Not Latino 
Multinomial logistic 
regression 
White 
  
1=White                                     
0=Not White 
Multinomial logistic 
regression 
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Variable Description   Code Purpose 
Q31:Highest degree 
aspired 
  
1=Will take classes, but do not 
intend to earn a degree               
2=Vocational certificate/Diploma  
3=Associates degree (A.A. or 
equivalent)                                 
4=Bachelor's degree (B.A., B.S., 
etc)                                          
5=At least a Bachelor’s degree, 
maybe more                              
6=Master's degree (M.A., M.S., 
etc)                                           
7=Doctoral degree (Ph.D., Ed.D, 
J.D., etc)                                    
8=Medial degree (M.D., D.D.S, 
D.V.M., etc.) 
Descriptive analysis 
Q59: Marital status 
  
1=Married                                   
2=Living together                        
3=Single, never married               
4=Divorced/separated 
Descriptive analysis 
    
Q62: Distance from college 
to permanent home 
  
1=5 miles or less                        
2=6-10 miles                               
3=11-50 miles                            
4=51-100 miles                           
5=101-500 miles                        
6=Over 500 miles 
Descriptive analysis 
Q18: Parental income 
  
1=<$20,000                                
2=$20,000-$39,900                    
3=$40,000-$59,900                    
4=$60,000-$79,900                    
5=$80,000 or more                     
6=don't know                              
7=prefer not to answer 
Descriptive analysis 
Q49: Enrollment status 
  
1=Full time                                 
2=Part time  
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
Number of math courses 
taken (recoded) 
  
1=0-2 courses                            
2=3-6 courses                            
3=7-9 courses                             
4=10+ courses 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
Q60: Are your parent(s)  
  
1=Alive and living together                       
2=Both alive                               
3=Divorced or living apart            
4=One or both deceased 
Descriptive analysis 
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Variable Description   Code Purpose 
Q45: Transfer intention 
  
1=4-year public                          
2=4-year private college or 
university                                   
3=Private 2-year college              
4=Public 2-year college                
5=No intent to transfer 
Descriptive analysis 
Q42_1:I Felt I was treated 
respectfully in class 
  
1=Never                                     
2=Rarely                                    
3=Sometimes                             
4=Often                                     
5=Always 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
Q42_2:Class size made it 
difficult to ask questions 
  
1=Never                                     
2=Rarely                                    
3=Sometimes                             
4=Often                                     
5=Always 
Descriptive analysis, EFA, 
CFA 
Q42_3: I felt isolated in 
class 
  
1=Never                                     
2=Rarely                                    
3=Sometimes                             
4=Often                                     
5=Always 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
    
Q42_4: Instructor 
expressed a lack of 
confidence in my ability to 
succeed in class 
  
1=Never                                     
2=Rarely                                    
3=Sometimes                             
4=Often                                     
5=Always 
Descriptive analysis, EFA, 
CFA 
Q42_5: Instructor or 
students made prejudiced 
comments that made me 
uncomfortable 
  
1=Never                                     
2=Rarely                                    
3=Sometimes                             
4=Often                                     
5=Always 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
Q42_6: I felt like I did not 
fit in 
  
1=Never                                     
2=Rarely                                    
3=Sometimes                             
4=Often                                     
5=Always 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
Q42_7: I was ignored 
when I tried to participate 
in class discussions or ask 
questions 
  
1=Never                                     
2=Rarely                                    
3=Sometimes                             
4=Often                                     
5=Always 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
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Variable Description   Code Purpose 
TranSTEM: Transfer and 
STEM aspirations 
  
0=no transfer                             
1=transfer non-STEM                         
2=transfer STEM 
Descriptive analysis, EFA, 
CFA, multinomial logistic 
regression 
Med-highest level of 
education for mother 
  
1=Elementary                            
2=Some high school                   
3=High school graduate                
4=Some college                         
5=Associate degree                    
6=Bachelor's degree                   
7=Some grad school                  
8=Graduate degree                     
EFA, CFA, multinomial 
logistic regression 
Fed - highest level of 
education for father 
  
1=Elementary                            
2=Some high school                   
3=High school graduate                
4=Some college                         
5=Associate degree                    
6=Bachelor's degree                   
7=Some grad school                  
8=Graduate degree                     
 EFA, CFA, multinomial 
logistic regression 
iniage - Academic 
advisors/counselors 
(recoded into single 
variable)   
Q38_2, Q38_4, Q38_5, Q38_6 Multinomial logistic 
regression 
insst1 - Chilly climate 
(recoded into single 
variable)   
Q43_1, Q43_5, Q43-6, Q43_7 Multinomial logistic 
regression 
pareinv - Social capital 
within the family (recoded 
into single variable)   
Q25_8, Q25_9, Q25_10 Multinomial logistic 
regression 
Q58: What is your age? 
(recoded) 
  
1=18-24                                     
2=25-29                                    
3=30-39                                     
4=40-55                                      
5=>55            
Descriptive analysis 
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APPENDIX D THE INVITATION E-MAIL FOR SSSL SURVEY POTENTIAL 
PARTICIPANT 
Subject: Invitation to Participate in a Community College Student Survey 
Dear [Student First Name], 
On behalf of [Name of Institution], I would like to invite you to participate in the STEM 
Student Success Literacy Project (SSSL). This research study consists of a web survey 
that asks about the academic and social experiences to ascertain the level of literacy 
among community college students regarding their transfer readiness for obtaining a 
baccalaureate degree in STEM fields. [Name of Institution] has been selected, and has 
agreed to participate in this important study researching various factors associated with 
student success. The survey is being conducted by the researchers from the Office of 
Community College Research and Policy (OCCRP) at Iowa State University as a part of 
a study of community college STEM student success literacy.  By participating in this 
survey, you will provide us with information that will be valuable for improving he 
quality of student success practices at both two-year and four-year higher education 
institutions. Your assistance is crucial to this project. 
You have been identified and invited to participate in this study.  The survey can be 
completed online in approximately 15 minutes. 
To thank you for your time and assistance, you will have a chance to win one of five 
grand prizes, iPad2 for free! 
Insert Qualtrics Link Here 
Your responses will be kept confidential and we will not identify you by name in any 
report coming from this research. Moreover, the survey data will be reported only in 
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aggregate form.  Your individual answers to the survey questions will not be provided to 
anyone at [Name of Institution] and individual institutions will not be identified in reports 
related to this survey.  Your participation in this study is completely voluntary and you 
may refuse to participate or leave the study at any time.  If you decide not to participate 
in the study or leave the study early, it will not result in penalty or loss of benefits to 
which you are otherwise entitled. 
 
Should you have any questions or concerns about this survey, please contact Dr. Soko 
Starobin by email (starobin@email.iastate.edu) or phone (515-294-9121). 
If you have any questions about the rights of research subjects or research-related injury, 
please contact the IRB Administrator, (515) 294-4566, IRB@iastate.edu, or Director, 
(515) 294-3115, Office of Responsible, Iowa State University, Ames, Iowa, 50011. 
Thank you for your consideration, 
 
 
[Contact person] 
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APPENDIX E. DEMOGRAPHICS FOR ALL MALE AND FEMALE SAMPLE  
   COLLEGE PARTICIPANT--FREQUENCY 
         
       Transfer intent   
     Yes: Yes: 
 Total No Non-STEM STEM 
 (n=1806) (n=386) (n=851) (n=569) 
Variable n % N % n % N % 
Marital status         
Married 462 25.7 107 34.1 166 19.8 166 29.5 
Living together 160 8.9 24 7.6 76 9.0 52 9.2 
Single, never married 997 55.4 145 46.2 523 62.3 290 51.5 
Divorced/separated 180 10.0 38 12.1 75 8.9 55 9.8 
Total 1799  314  840  563  
Missing (nonresponse) 370  3  11  6  
Race/ethnicity         
Native American 6 0.3 1 0.3 2 0.2 3 0.5 
Asian 91 5.0 14 4.4 38 4.5 35 6.2 
Black/African American 299 16.6 53 16.8 136 16.2 93 16.5 
Hispanic 587 32.6 84 26.7 287 34.1 188 33.3 
Native Hawaiian/Pacific 
Islander 9 0.4 1 0.3 5 0.6 1 0.2 
White 677 37.6 136 43.2 309 36.7 209 37.0 
Two or more races 94 5.2 21 6.7 44 5.2 25 4.4 
Unknown 38 2.1 5 1.6 20 2.4 11 2.0 
Total 1801  315  841  565  
Missing (nonresponse) 368  2  10  4  
Distance from college to 
permanent home         
5 miles or less 438 24.3 77 24.6 211 25.1 134 23.7 
6-10 miles 600 33.4 89 28.4 292 34.7 194 34.3 
11-50 miles 686 38.1 136 43.5 299 35.5 216 38.2 
51-100 miles 35 1.9 6 1.9 16 1.9 13 0.3 
101-500 miles 22 1.2 2 0.6 13 1.5 6 1.1 
Over 500 miles 18 1.0 3 1.0 11 1.3 3 0.5 
Total 1799  313  842  566  
Missing (nonresponse) 370  4  9  3  
Parental income         
<$20,000 152 19.0 15 16.5 60 16.4 47 22.0 
$20,000-$39,900 161 20.1 18 19.8 79 21.6 37 17.3 
$40,000-$59,900 100 12.5 9 9.9 48 13.1 24 11.2 
$60,000-$79,900 54 6.8 5 5.5 29 7.9 10 5.7 
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       Transfer intent   
     Yes: Yes: 
 Total No Non-STEM STEM 
 (n=1806) (n=386) (n=851) (n=569) 
Variable n % N % n % N % 
$80,000 or more 66 8.3 7 7.7 30 8.2 21 9.8 
Don't know 171 21.4 25 27.5 79 21.6 46 21.5 
Prefer not to answer 96 12.0 12 13.2 41 11.2 29 13.6 
Total 800  191  366  214  
Missing (nonresponses) 1369  226  485  355  
Are your parent(s)         
Alive and living together 665 36.9 101 32.2 316 37.5 222 39.4 
Both alive 254 14.1 42 13.4 135 16.0 60 10.7 
Divorced or living apart 474 26.3 71 22.6 232 27.5 149 26.5 
One or both deceased 409 22.7 100 31.8 160 19.0 132 23.4 
Total   314  843  563  
Missing (nonresponse)   3  8  6  
Highest level of education 
completed by father         
Elem School or < 136 6.4 22 7.0 35 4.1 51 9.1 
Some high school 262 12.4 42 13.4 108 12.8 61 10.8 
High school graduate 576 27.3 86 27.5 248 29.4 138 24.5 
Some college 301 14.2 46 14.7 126 14.9 82 14.6 
Assoc degree 179 8.5 21 6.7 67 7.9 49 8.7 
Bachelors degree 269 12.7 28 8.9 115 13.6 77 13.7 
Some graduate school 23 1.1 4 1.3 8 0.9 8 1.4 
Graduate degree 181 8.6 27 8.6 62 7.3 58 10.3 
Don't know 186 8.8 37 11.8 75 8.9 39 6.9 
Total 2113  313  844  563  
Missing (nonresponse) 56  4  7  6  
Highest level of education 
completed by mother         
Elem School or < 138 6.5 23 7.3 47 5.6 39 7.0 
Some high school 241 11.4 41 13.0 101 12.0 57 10.2 
High school graduate 561 26.6 97 30.8 229 27.2 135 24.2 
Some college 369 17.5 50 15.9 153 18.2 98 17.6 
Assoc degree 229 10.9 28 8.9 94 11.2 66 11.8 
Bachelors degree 291 13.8 37 11.7 106 12.6 92 16.5 
Some graduate school 24 1.1 2 0.6 6 0.7 10 1.8 
Graduate degree 184 8.7 23 7.3 79 9.4 47 8.4 
Don't know 73 3.5 14 4.4 26 3.1 14 2.5 
Total 2110  315  841  558  
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       Transfer intent   
     Yes: Yes: 
 Total No Non-STEM STEM 
 (n=1806) (n=386) (n=851) (n=569) 
Variable n % N % n % N % 
Missing (nonresponse) 59  2  10  11  
College math & science 
courses taken         
0-2 courses 569 26.2 56 17.7 94 11.0 49 8.6 
3-6 courses 876 40.4 165 52.1 446 52.4 222 39.0 
7-9 courses 599 27.2 80 25.2 257 30.2 238 41.8 
10+ courses 135 6.2 16 5.0 54 6.3 60 10.5 
Total 2169  317  851  569  
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APPENDIX F.  FEMALE DEMOGRAPHICS--FREQUENCY 
       Transfer intent   
     Yes: Yes: 
 Total No 
Non-
STEM STEM 
 (n=1211) (n=269) (n=633) (n=309) 
Variable n  % n  % n  % N  % 
Marital status         
Married 299 24.8 71 33.6 124 19.7 85 27.7 
Living together 120 10.0 20 9.5 60 9.6 32 10.4 
Single, never married 657 54.5 91 43.1 389 61.9 153 49.8 
Divorced/separated 130 10.8 29 13.7 55 8.8 37 12.1 
Total 1206  211  628  307  
Missing (nonresponse) 9  1  5  2  
Race/ethnicity         
Native American 5 0.4 1 0.5 2 0.3 2 0.6 
Asian 60 4.9 11 5.2 27 4.3 19 6.1 
Black/African American 205 16.9 34 16.0 111 17.7 48 15.5 
Hispanic 400 33.1 59 27.8 217 34.6 101 32.7 
Native Hawaiian/Pacific Islander 6 0.5 1 0.5 4 0.6 0 0 
White 443 36.6 89 42.0 220 35.0 118 38.2 
Two or more races 66 5.5 15 7.1 33 5.3 14 4.5 
Unknown 24 1.9 2 0.9 14 2.2 7 2.3 
Total 1209  212  628  309  
Missing (nonresponse) 6  0  5    
Distance from college to permanent 
home 
        
5 miles or less 290 24.0 52 24.8 151 24.0 75 24.3 
6-10 miles 415 34.4 69 32.9 219 34.8 109 35.3 
11-50 miles 455 37.7 85 40.5 226 35.9 118 38.2 
51-100 miles 18 1.5 2 1.0 13 2.1 3 1.0 
101-500 miles 15 1.2 2 1.0 12 1.9 2 0.6 
Over 500 miles 13 1.1 210  8 1.3 2 0.6 
Total 1206  2  629  309  
Missing (nonresponse) 9    4  0  
Highest level of education completed 
by father 
        
Elem School or < 77 6.4 18 8.7 27 4.3 27 8.8 
Some high school 154 12.8 27 13.0 85 13.5 31 10.1 
High school graduate 335 27.9 60 28.8 182 29.0 77 25.2 
Some college 170 14.1 27 13.0 98 15.6 41 13.4 
Assoc degree 95 7.9 17 8.2 45 7.2 24 7.8 
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       Transfer intent   
     Yes: Yes: 
 Total No 
Non-
STEM STEM 
 (n=1211) (n=269) (n=633) (n=309) 
Variable n  % n  % n  % N  % 
Bachelors degree 170 14.1 20 9.6 92 14.6 49 16.0 
Some graduate school 10 0.8 3 1.4 2 0.3 4 1.3 
Graduate degree 87 7.2 12 5.8 44 7.0 31 10.1 
Don't know 104 87.0 24 11.5 53 8.4 22 7.2 
Total 1202  208  628  306  
Missing (nonresponse) 13  4  5  3  
Highest level of education completed 
by mother 
        
Elem School or < 77 6.4 17 8.1 37 5.9 19 6.3 
Some high school 161 13.4 33 15.7 84 13.4 35 11.6 
High school graduate 323 26.9 66 31.4 166 26.6 75 24.8 
Some college 211 17.6 33 15.7 112 17.9 52 17.2 
Assoc degree 134 11.2 18 8.6 71 11.4 37 12.2 
Bachelors degree 145 12.1 20 9.5 74 11.8 44 14.5 
Some graduate school 12 1.0 2 1.0 6 1.0 4 1.3 
Graduate degree 103 8.6 11 5.2 63 10.1 29 9.6 
Don't know 33 2.8 10 4.8 12 1.9 8 2.6 
Total 1199  210  625  303  
Missing (nonresponse) 16  2  8  6  
Parental income         
<$20,000 80 17.1 10 17.2 46 16.7 22 19.3 
$20,000-$39,900 93 19.8 11 19.0 62 22.5 15 13.2 
$40,000-$59,900 58 12.4 6 10.3 34 12.3 13 11.4 
$60,000-$79,900 28 6.0 3 5.2 19 6.9 6 5.3 
$80,000 or more 41 8.7 4 6.9 22 8.0 13 11.4 
Don't know 111 23.7 15 25.9 61 22.1 30 26.3 
Prefer not to answer 58 12.4 9 15.5 32 11.6 15 13.2 
Total 469  58  276  114  
Missing (nonresponse) 746  154  357  195  
Are your parent(s)         
Alive and living together 432 35.7 64 30.3 236 37.5 113 36.6 
Both alive 186 15.4 32 15.2 106 16.8 36 11.7 
Divorced or living apart 324 26.8 52 24.6 171 27.1 83 26.9 
One or both deceased 268 22.1 63 29.9 117 18.6 77 24.9 
Total 1210  211  630  309  
Missing (nonresponse) 5  1  3    
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       Transfer intent   
     Yes: Yes: 
 Total No 
Non-
STEM STEM 
 (n=1211) (n=269) (n=633) (n=309) 
Variable n  % n  % n  % N  % 
If there were no obstacles, what is the 
highest academic degree you would 
like to attain I your lifetime 
        
Take classes, no degree 2 0.2 2 0.9 0 0.0 0 0.0 
Vocational certificate/Diploma 5 0.4 3 1.4 2 0.3 0 0.0 
Associate degree  34 2.8 22 10.4 6 0.9 2 0.7 
Bachelors' degree (B.A., B.S., etc) 99 8.2 40 19.0 36 5.7 12 3.9 
At least a Bachelor degree, or more 198 16.4 46 21.8 101 16.0 38 12.4 
Master's degree (M.A., M.S., etc) 315 26.0 45 21.3 185 29.2 71 23.2 
Doctoral degree (Ph.D., Ed.D., J.D.) 352 29.1 29 13.7 213 33.6 102 33.3 
Medical degree 206 17.0 24 11.4 90 14.2 81 26.5 
Total 1211  211  633  306  
Missing (nonresponse) 4  1    3  
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APPENDIX G. DESCRIPTIVE ANALYSES FOR SOCIAL CAPITAL, CONTACT 
WITH ADVISORS/COUNSELORS AND CHILLY CLIMATE FOR FEMALE 
POPULATION AT SAMPLE COLLEGE 
 
       
Transfer 
intent     
     Yes: Yes: 
 Total No 
Non-
STEM STEM 
Variable n 
Valid 
% n 
Valid 
% n 
Valid 
% n 
Valid 
% 
Discuss book, films or 
television         
Never or very rarely 390 32.2 71 33.8 197 31.3 101 32.7 
A few times a year 156 12.9 29 13.8 83 13.2 37 12.0 
About once a month 113 9.3 12 5.7 64 10.2 33 10.7 
Several times a month 228 18.8 48 22.9 113 17.9 56 18.1 
Several times a week 323 26.7 50 23.8 173 27.5 82 26.5 
Total 1210  210  630  309  
Missing 5  2  3  0  
         
Eat the main meal with you 
around a table 
        
Never or very rarely 180 14.9 30 14.2 96 15.2 45 14.6 
A few times a year 133 11.0 21 9.9 70 11.1 35 11.4 
About once a month 87 7.2 16 7.5 44 7.0 24 7.8 
Several times a month 196 16.2 39 18.4 97 15.4 50 16.2 
Several times a week 614 50.7 106 50.0 323 51.3 154 50.0 
Total 1210  212  630  308  
Missing 5  0  3  1  
         
Spend time just talking to you         
Never or very rarely 126 10.5 20 9.6 61 9.8 37 12.1 
A few times a year 91 7.6 16 7.7 45 7.2 25 8.2 
About once a month 82 6.8 21 10.0 46 7.4 10 3.3 
Several times a month 251 20.9 43 20.6 126 20.2 69 22.5 
Several times a week 649 54.1 109 52.2 346 55.4 165 53.9 
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Transfer 
intent     
     Yes: Yes: 
 Total No 
Non-
STEM STEM 
Variable n 
Valid 
% n 
Valid 
% n 
Valid 
% n 
Valid 
% 
Total 1199  209  624  306  
Missing 16  3  9  3  
         
Work with you on your 
homework         
Never or very rarely 582 48.1 93 44.1 304 48.3 162 52.4 
A few times a year 140 11.6 27 12.8 71 11.3 31 10.0 
About once a month 127 10.5 22 10.4 77 12.2 22 7.1 
Several times a month 172 14.2 35 16.6 78 12.4 49 15.9 
Several times a week 190 15.7 34 16.1 100 15.9 45 14.6 
Total 1211  211  630  309  
Missing 4  1  3  0  
         
Discuss your progress in school         
Never or very rarely 228 19.0 39 18.7 114 18.2 64 20.8 
A few times a year 174 14.5 38 18.2 87 13.9 41 13.4 
About once a month 169 14.1 27 12.9 95 15.2 37 12.1 
Several times a month 240 20.0 45 21.5 119 19.0 66 21.5 
Several times a week 391 32.5 60 28.7 210 33.6 99 32.2 
Total 1202  209  625  307  
Missing 13  3  8  2  
         
Participate in school related 
activities 
        
Never or very rarely 641 53.0 114 54.3 334 52.9 163 52.8 
A few times a year 206 17.0 26 12.4 114 18.1 58 18.8 
About once a month 99 8.2 18 8.6 54 8.6 25 8.1 
Several times a month 101 8.3 25 11.9 42 6.7 23 7.4 
Several times a week 163 13.5 27 12.9 87 13.8 40 12.9 
Total 1210  210  631  309  
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Transfer 
intent     
     Yes: Yes: 
 Total No 
Non-
STEM STEM 
Variable n 
Valid 
% n 
Valid 
% n 
Valid 
% n 
Valid 
% 
Missing 5  2  2  0  
         
Spend time talking with your 
friends 
        
Never or very rarely 387 32.0 70 33.2 193 30.6 103 33.4 
A few times a year 201 16.6 36 17.1 99 15.7 56 18.2 
About once a month 163 13.5 27 12.8 84 13.3 43 14.0 
Several times a month 249 20.6 43 20.4 136 21.6 61 19.8 
Several times a week 210 17.4 35 16.6 118 18.7 45 14.6 
Total 1210  211  630  308  
Missing 5  1  3  1  
         
Consulted with academic 
advisors/counselor regarding 
transfer 
        
Strongly disagree 184 15.3 59 28.2 81 12.9 38 12.3 
Disagree 105 8.7 25 12.0 56 8.9 19 6.2 
Slightly disagree 25 2.1 5 2.4 17 2.7 2 0.6 
Neither agree / disagree 202 16.8 59 12.2 91 14.5 38 12.3 
Slightly agree 154 12.8 17 8.1 79 12.6 53 17.2 
Agree 287 23.1 27 12.9 148 23.6 86 27.9 
Strongly agree 256 21.3 17 8.1 156 24.8 72 23.4 
Total 1204  209  628  308  
Missing 11  3  5  1  
         
Information received from 
academic advisors/counselors 
was helpful in the transfer 
process 
        
Strongly disagree 176 14.6 40 19.2 89 14.2 39 12.7 
Disagree 96 8.0 22 10.6 48 7.6 20 6.5 
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Transfer 
intent     
     Yes: Yes: 
 Total No 
Non-
STEM STEM 
Variable n 
Valid 
% n 
Valid 
% n 
Valid 
% n 
Valid 
% 
Slightly disagree 51 4.2 8 3.8 29 4.6 13 4.2 
Neither agree / disagree 300 25.0 79 38.0 142 22.6 67 21.8 
Slightly agree 149 12.4 18 8.7 77 12.3 46 15.0 
Agree 222 18.5 20 9.6 116 18.5 72 23.5 
Strongly agree 208 17.3 21 10.1 127 20.2 50 16.3 
Total 1202  208  628  307  
Missing 13  4  5  2  
         
Met with academic 
advisors/counselors on a 
regular basis 
        
Strongly disagree 233 19.4 47 22.4 125 20.0 52 16.9 
Disagree 204 17.0 37 17.6 110 17.6 52 16.9 
Slightly disagree 113 9.4 15 7.1 66 10.5 26 8.5 
Neither agree / disagree 206 17.1 45 21.4 105 16.8 46 15.0 
Slightly agree 169 14.1 26 12.4 94 15.0 40 13.0 
Agree 146 12.1 24 11.4 61 9.7 50 16.3 
Strongly agree 131 10.9 16 7.6 65 10.4 41 13.4 
Total 1202  210  626  307  
Missing 13  2  7  2  
         
Talked with an 
advisor/counselor about courses 
to take, requirements, and 
education plans 
        
Strongly disagree 107 8.9 20 9.5 60 9.5 23 7.5 
Disagree 56 4.6 16 7.6 26 4.1 12 3.9 
Slightly disagree 30 2.5 1 0.5 19 3.0 10 3.2 
Neither agree nor disagree 113 9.4 26 12.4 58 9.2 25 8.1 
Slightly agree 186 15.4 33 15.7 103 16.4 40 13.0 
Agree 362 30.0 64 30.5 179 28.5 98 31.8 
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Transfer 
intent     
     Yes: Yes: 
 Total No 
Non-
STEM STEM 
Variable n 
Valid 
% n 
Valid 
% n 
Valid 
% n 
Valid 
% 
Strongly agree 351 29.1 50 23.8 184 29.3 100 32.5 
Total 1205  210  629  308  
Missing 10  2  4  1  
         
Discussed my plans for 
transferring to a 4-year college 
or university with an academic 
advisor/counselor 
        
Strongly disagree 196 16.3 69 32.9 77 12.3 41 13.4 
Disagree 114 9.5 34 16.2 50 8.0 23 7.5 
Slightly disagree 32 2.7 7 3.3 21 3.3 3 1.0 
Neither agree / disagree 208 17.3 63 30.0 93 14.8 40 13.0 
Slightly agree 143 11.9 10 4.8 85 13.5 41 13.4 
Agree 266 22.1 12 5.7 153 24.4 88 28.7 
Strongly agree 244 20.3 15 7.1 149 23.7 71 23.1 
Total 1203  210  628  307  
Missing 12  2  5  2  
         
Advisors/counselors identified 
courses needed to meet the 
general education/major 
requirements of a 4-year 
college or university I was 
interested in attending 
        
Strongly disagree 168 14.0 41 19.5 86 13.7 35 11.4 
Disagree 93 7.7 26 12.4 41 6.5 21 6.8 
Slightly disagree 36 3.0 1 0.5 24 3.8 10 3.2 
Neither agree / disagree 203 16.9 62 29.5 87 13.9 43 14.0 
Slightly agree 148 12.3 19 9.0 83 13.2 40 13.0 
Agree 267 22.2 29 13.8 140 22.3 83 26.9 
Strongly agree 287 23.9 32 15.2 166 26.5 76 24.7 
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Transfer 
intent     
     Yes: Yes: 
 Total No 
Non-
STEM STEM 
Variable n 
Valid 
% n 
Valid 
% n 
Valid 
% n 
Valid 
% 
Total 1202  210  627  308  
Missing 13  2  6  1  
         
I felt I was treated respectfully 
in class 
        
Never 38 3.2 7 3.3 20 3.2 8 2.6 
Rarely 6 0.5 1 0.5 4 0.6 1 0.3 
Sometimes 68 5.6 11 5.2 31 4.9 18 5.8 
Often 363 30.1 64 30.2 187 29.5 98 31.7 
Always 731 60.6 127 59.9 387 61.1 182 58.9 
Total 1206  210  629  307  
Missing 9  2  4  2  
         
Class size made it difficult to 
ask questions         
Never 639 52.6 113 53.3 327 51.7 170 55 
Rarely 347 28.6 57 26.9 186 29.4 84 27.2 
Sometimes 145 11.9 27 12.7 75 11.8 37 12 
Often 36 3 5 2.4 17 2.7 10 3.2 
Always 24 2 4 1.9 17 2.7 2 0.6 
Total 1191  206  622  303  
Missing 24  6  11  6  
         
I felt isolated in class         
Never 723 86.8 132 62.3 376 59.4 178 57.6 
Rarely 269 9.2 46 21.7 140 22.1 70 22.7 
Sometimes 165 2.2 24 11.3 87 13.7 49 15.9 
Often 26 1.1 4 1.9 13 2.1 6 1.9 
Always 12 0.7 3 1.4 5 0.8 2 0.6 
Total 1195  209  621  305  
Missing 20  3  12  4  
                                                                                                                  
Instructor or students made 
prejudiced comments that made 
me feel uncomfortable         
Never 910 74.9 165 77.8 482 76.1 222 71.8 
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Transfer 
intent     
     Yes: Yes: 
 Total No 
Non-
STEM STEM 
Variable n 
Valid 
% n 
Valid 
% n 
Valid 
% n 
Valid 
% 
Rarely 170 14 25 11.8 88 13.9 48 15.5 
Sometimes 91 7.5 13 6.1 43 6.8 30 9.7 
Often 23 1.9 3 1.4 11 1.7 5 1.6 
Always 11 0.9 4 1.9 5 0.8 1 0.3 
Total 1205  210  629  306  
Missing 10  2  4  3  
         
I felt like I did not fit in         
Never 766 63 134 63.2 403 63.7 190 61.5 
Rarely 212 17.4 29 13.7 117 18.5 54 17.5 
Sometimes 168 13.8 38 17.9 75 11.8 48 15.5 
Often 35 2.9 6 2.8 20 3.2 7 2.3 
Always 22 1.8 2 0.9 13 2.1 7 2.3 
Total 1203  209  628  306  
Missing 12  3  5  3  
         
I was ignored when I tried to 
participate in class discussions 
or ask questions         
Never 934 76.9 163 76.9 494 78 235 76.1 
Rarely 168 13.8 31 14.6 88 13.9 42 13.6 
Sometimes 72 5.9 12 5.7 32 5.1 21 6.8 
Often 17 1.4 0 0 7 1.1 6 1.9 
Always 10 0.8 3 1.4 5 0.8 2 0.6 
Total 1201  209  626  306  
Missing 14  3  7  3  
         
Instructor expressed a lack of 
confidence in my ability to 
succeed in class         
Never 815 67.1 136 64.8 427 67.5 213 68.9 
Rarely 211 17.4 44 21 110 17.4 48 15.5 
Sometimes 110 9.1 17 8.1 57 9 33 10.7 
Often 36 3 8 3.8 16 2.5 5 1.6 
Always 31 2.6 5 2.4 18 2.9 6 1.9 
Total 1203  210  628  305  
Missing 12  2  5  4  
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Appendix H. Correlational matrix for multinomial regression 
Correlations            
  SocFam advise1 CClimate MED mathintens age 
enrollment 
status Latino White Black Asian 
SocFam 
Pearson 
Correlation 1 .110** -.087** .242** .057* -.084** 0.001 -0.034 0.045 -0.009 -0.031 
 Sig. (2-tailed)  0 0.001 0 0.031 0.001 0.959 0.203 0.092 0.745 0.244 
 N 1425 1425 1425 1384 1425 1425 1425 1425 1425 1425 1425 
advise1 
Pearson 
Correlation .110** 1 -0.042 0.031 0.021 -.083** -.102** 0.05 
-
.112** 0.045 0.038 
 Sig. (2-tailed) 0  0.116 0.242 0.429 0.002 0 0.057 0 0.092 0.147 
 N 1425 1425 1425 1384 1425 1425 1425 1425 1425 1425 1425 
CClimate 
Pearson 
Correlation -.087** -0.042 1 -0.012 -0.005 -0.016 -.069** 0.015 0.002 -0.033 0.014 
 Sig. (2-tailed) 0.001 0.116  0.649 0.844 0.559 0.009 0.572 0.954 0.216 0.595 
 N 1425 1425 1425 1384 1425 1425 1425 1425 1425 1425 1425 
MED 
Pearson 
Correlation .242** 0.031 -0.012 1 .114** -.221** -.053* -0.021 .073** -0.024 -0.043 
 Sig. (2-tailed) 0 0.242 0.649  0 0 0.048 0.428 0.007 0.38 0.111 
 N 1384 1384 1384 1384 1384 1384 1384 1384 1384 1384 1384 
mathintens 
Pearson 
Correlation .057* 0.021 -0.005 .114** 1 -.217** -.104** 0.048 0.044 
-
.099** 0.001 
 Sig. (2-tailed) 0.031 0.429 0.844 0  0 0 0.072 0.1 0 0.955 
 N 1425 1425 1425 1384 1425 1425 1425 1425 1425 1425 1425 
What is 
your age? 
Pearson 
Correlation -.084** -.083** -0.016 
-
.221** -.217** 1 .240** 
-
.116** .130** 0.034 -.060* 
 Sig. (2-tailed) 0.001 0.002 0.559 0 0  0 0 0 0.203 0.023 
 N 1425 1425 1425 1384 1425 1425 1425 1425 1425 1425 1425 
Enrollment 
Pearson 
Correlation 0.001 -.102** -.069** -.053* -.104** .240** 1 -0.041 -0.001 0.025 0.018 
 Sig. (2-tailed) 0.959 0 0.009 0.048 0 0  0.12 0.968 0.339 0.492 
 N 1425 1425 1425 1384 1425 1425 1425 1425 1425 1425 1425 
Latino 
Pearson 
Correlation -0.034 0.05 0.015 -0.021 0.048 -.116** -0.041 1 
-
.426** 
-
.340** 
-
.215** 
 Sig. (2-tailed) 0.203 0.057 0.572 0.428 0.072 0 0.12  0 0 0 
 N 1425 1425 1425 1384 1425 1425 1425 1425 1425 1425 1425 
White 
Pearson 
Correlation 0.045 -.112** 0.002 .073** 0.044 .130** -0.001 
-
.426** 1 
-
.359** 
-
.227** 
 Sig. (2-tailed) 0.092 0 0.954 0.007 0.1 0 0.968 0  0 0 
 N 1425 1425 1425 1384 1425 1425 1425 1425 1425 1425 1425 
Black 
Pearson 
Correlation -0.009 0.045 -0.033 -0.024 -.099** 0.034 0.025 
-
.340** 
-
.359** 1 
-
.181** 
 Sig. (2-tailed) 0.745 0.092 0.216 0.38 0 0.203 0.339 0 0  0 
 N 1425 1425 1425 1384 1425 1425 1425 1425 1425 1425 1425 
Asian 
Pearson 
Correlation -0.031 0.038 0.014 -0.043 0.001 -.060* 0.018 
-
.215** 
-
.227** 
-
.181** 1 
 Sig. (2-tailed) 0.244 0.147 0.595 0.111 0.955 0.023 0.492 0 0 0  
 N 1425 1425 1425 1384 1425 1425 1425 1425 1425 1425 1425 
** Correlation is significant at the 0.01 level (2-tailed).         
* Correlation is significant at the 0.05 level (2-
tailed).          
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